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(54) DISPLAY PANEL AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the response 
speed and display high quality images by suppressing 
image blurring in a display device using a medium which 
shows optical isotropy when no voltage is applied but 
shows optical anisotropy when a voltage is applied. 
SOLUTION: An image display time Tw and black display 
time (reset time) Tr are provided within a one-frame 
period Tf. A voltage for image display is applied in the 
image display time Tw, and a voltage for black display 
(for resetting) is applied in the black display time Tr. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the display panel which displays by having a pixel electrode and a counterelectrode for at 
least one side impressing electric field to the substrate of a transparent pair, the matter layer 
pinched among both the above-mentioned substrates, and the above-mentioned matter layer, 
and impressing electric field to the above-mentioned matter layer, 

The above-mentioned matter layer shows the optical Isotropy at the time of no electric-field 
impressing, and consists of a medium from which the direction of orientation of a molecule 
changes and extent of optical anisotropy changes with electricHleld impression. 
The display panel characterized by making potential of the above-mentioned pixel electrode, and 
potential of the above-mentioned counterelectrode into an abbreviation EQC before impressing 
the electrical potential difference for the following image display between pixel electrodes and 
counterelectrodes concerned, after impressing the electrical potential difference for Image 
display between the above-mentioned pixel electrode and a counterelectrode/ 
[Claim 2] 

The 1st switching element connected to the above-mentioned pixel electrode. 

The scan signal line which supplies the scan signal for connecting with the 1st switching element 

of the above, and carrying out drive control of the 1 st switching element concerned. 

The 1st data signal line which is connected to the 1st switching element of the above, and 

supplies the 1st data signal to the above-mentioned pixel electrode through the 1st switching 

element concerned when the 1st switching element concerned is ON. 

It has the drive control means which cpptrojs the 1 st data signal supplied to the scan signal 
supplied to the above-mentioned scan signal line, and the data signal line of the above 1st 
The above-mentioned drive control means. 

The display panel according to claim 1 characterized by establishing the reset period which 
makes an abbreviation EQC the image display period which impresses the electrical potential 
difference for image display, and the potential of the above-mentioned pixel electrode and the 
potential of the above-mentioned counterelectrode between the above-mentioned pixel 
electrode and a counterelectrode during an one-frame period. 
[Claim 3] 

The above-mentioned drive control means. 
In the above-mentioned image display period. 

The selection period which impresses the electrical potential difference for image display 
between the above-mentioned pixel electrode and the above-mentioned counterelectrode by 
making the 1st switching element connected to the above-mentioned scan signal line turn on,- 
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and supplying the 1st data signal for image display to the above-mentioned pixel electrode from 
.the data signal line of the above 1st in the condition, 

The 1st switching element connected to the above-mentioned scan signal line is made to turn 
off, and the non-selection period held on the electrical potential difference which impressed the 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode to the above-mentioned selection period is prepared. . 
The display panel according to claim 2 characterized by making the 1st switching element 
connected to the above-mentioned scan signal line turn on in the above-mentioned reset period, 
and supplying the 1 st data signal of the above-mentioned counterelectrode and abbreviation 
same electric potential to the above-mentioned pixel electrode from the data signal line of the 
above 1st in the condition. 
[Claim 4] 

It has the pixel which comes to have the above-mentioned pixel electrode and the above- 
mentioned counterelectrode which were prepared for every combination, and the 1st switching 
element of the above of two or more above-mentioned scan signal lines and the data signal line 
of two or more above 1 st, and the above-mentioned scan signal line and the data signal line of 
the above 1st. 

The above-mentioned drive control means is about each above-mentioned scan signal line. 
The above-mentioned selection period is made to turn on the 1st switching element of each 
pixel connected to the scan signal line concerned, and the 1st data signal according to the image 
displayed on the pixel electrode of each above-mentioned pixel from the data signal line of the 
above 1st in the condition at each pixel concerned is supplied at it. 

The above-mentioned non-selection period is made to turn off the 1st switching element of 
each pixel connected to the scan signal line concerned. 

The display panel according to claim 3 characterized by making the above-mentioned reset 
period turn on the 1 st switching element of each pixel connected to the scan signal line 
concerned, and supplying the 1st data signal of the above-mentioned counterelectrode and 
abbreviation same electric potential to the pixel electrode of each above-mentioned pixel from 
the data signal line of the above 1st in the condition. 
- [Claim 5] 

It is prepared so that the above-mentioned pixel electrode and a counterelectrode may be 
connected, and it has the 3rd switching element by which drive control is carried out with a 
different signal from the 1 st switching element of the above. 
The above-mentioned drive control means. 
In the above-mentioned image display period, 

The selection period which impresses the electrical potential difference for image display 
between the above-mentioned pixel electrode and the above-mentioned counterelectrode by 
making the 1st switching element connected to the above-mentioned scan signal line turn on, 
and supplying the 1st data signal for image display to the above-mentioned pixel electrode from 
the data signal line of the above 1st in the condition, 

The 1st switching element connected to the above-mentioned scan signal line is made to turn 
off. and the non-selection period held on the electrical potential difference which impressed the 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode to the above-mentioned selection period is prepared, 
The display panel according to claim 2 characterized by making potential of the above- 
mentioned pixel electrode, and potential of the above-mentioned counterelectrode into an 
abbreviation EQC by making the 3rd switching element of the above turn on. and making it flow 
through the above-mentioned pixel electrode and a counterelectrode in the above-mentioned 
reset period. 
[Claim 6] 

The above-mentioned drive control means. 

The display panel according to claim 5 characterized by supplying the square wave reversed on 
the basis of the potential of the above-mentioned counterelectrode at the above-mentioned 
selection period to the above-mentioned pixel electrode as the 1st data signal of the above. 
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[Claim 7] 

It has the pixel which comes to have the above-mentioned pixel electrode and the above- 
mentioned counterelectrode which were prepared for every combination, the 1st switching 
element of the above, and the 3rd switching element of two or more above-mentioned scan 
signal lines and the data signal line of two or more above 1st, and the above-mentioned scan 
signal line and the data signal |ine of the above 1st. 
The above-mentioned drive control circuit, 

The display panel according to claim 5 or 6 characterized by carrying out drive control with the 
scan signal for carrying out drive control of the 1st switching element in the pixel which adjoins 
each pixel concerned in the 3rd switching element of the above in each above-mentioned pixel. 
[Claim 8] 

The above-mentioned drive control means. 

The display panel according to claim 7 characterized by repeating supply of the active signal to 
the scan signal line of odd lines, and the scan of the active signal to the scan signal line of even 
lines by turns for every frame. 
[Claim 9] 

The 2nd data signal line for supplying the 2nd data signal to the above-mentioned 
counterelectrode formed the data signal line of the above 1st, abbreviation parallel, and by turns, 

It hias the 1st switching element of the above which connects the above-mentioned 
counterelectrode and the data signal line of the above 2nd. and the 2nd switching element by 
which drive control is carried out with a common scan signal. 
The above-mentioned drive control means, 
In the above-mentioned image display period. 

The 1st switching element and 2nd switching element of each pixel which were connected to the 
above-mentioned scan signal line are made to turn on. By supplying the 1 st data signal and 2nd 
data signal according to the image displayed on each pixel concerned in the condition at the pixel 
electrode and counterelectrode of the data signal line of the above 1 st, and the 2nd data signal 
line to each above-mentioned pixel, respectively The selection period which impresses the 
electrical potential difference for image display between the pixel electrodes and 
counteretectrodes in each above-mentioned pixel, 

The display panel according to claim 7 or 8 characterized by preparing the non-selection period 
which makes the electrical potential difference impressed between the pixel electrodes and 
counterelectrodes in each above-mentioned pixel at the above-mentioned selection period by 
making the 1 st switching element and 2nd switching element of each pixel which were connected 
to the above-mentioned scan signal line turn off hold. 
[Claim 10] 

The above-mentioned drive control means. 

The display panel according to claim 9 characterized by setting the potential of the 1 st data 
signal in the above-mentioned selection period, and the 2nd data signal as reverse potential on 
the basis of the potential of the two electrodes concerned in case the potential difference of the 
above-mentioned pixel electrode and a counterelectrode becomes an abbreviation EQC in the 
above-mentioned reset period. 
[Claim 11] 

Auxiliary capacity line, 

1 st auxiliary capacity formed between the above-mentioned pixel electrode and the above- 
mentioned auxiliary capacity line. 

The display panel according to claim 10 characterized by having the 2nd auxiliary capacity 
formed between the above-mentioned counterelectrode and the above-mentioned auxiliary 
capacity line. 
[Claim 12] 

The above-mentioned pixel electrode and the counterelectrode are prepared on the same 
substrate. 

The above-mentioned auxiliary capacity line is a display panel according to claim 1 1 
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characterized by being formed through an insulating layer to the above-mentioned pixel 
electrode and a counterelectrode on the substrate with which the above-mentioned pixel 
electrode and the counterelectrode were prepared in between. 
[Claim 13] 

The display panel according to claim 11 or 1 2 which the capacity value of the auxiliary capacity 
of the above 1st and the capacity value of the auxiliary capacity of the above 2nd are in 
abbreviation etc. by carrying out, and is characterized by things. 
[Claim 14] 

Capacity value of the parasitic capacitance formed between the scan signal lines connected to 
the above-mentioned, pixel electrode, the fst switching element of the above, and the 2nd 
switching element, 

A display panel given in any 1 term of claims 10-13 which the capacity value of the parasitic 
capacitance formed between the scan signal lines connected to the above-mentioned 
counterelectrode. the 1st switching element of the above, and the 2nd switching element is in 
abbreviation etc. by carrying out. and are characterized by things. 
[Claim 15] 

Capacity value of the 1st parasitic capacitance formed between the above-mentioned pixel 
electrode and the data signal line of the above 1 st, 

Capacity value of the 2nd parasitic capacitance formed between the above-mentioned 
counterelectrode and. the data signal line of the above 1st, 

Capacity value of the 3rd parasitic capacitance formed between the above-mentioned ****** 
electrode and the data signal line of the above 2nd. 

A display panel given in any 1 term of claims 10-14 which the capacity value of the 4th parasitic 
capacitance formed between the above-mentioned ********** and the data signal line of the 
above 2nd is in .abbreviation etc. by carrying out, and are characterized by things. 
[Claim 16] 

Each capacity value of the above. 1 st - the 4th parasitic capacitance 

The display panel according to claim 1 5 characterized by being larger than the capacity value of 
the 5th parasitic capacitance formed between the above-mentioned pixel electrode and the 
above-mentioned scan signal line, and the capacity value of the 6th parasitic capacitance formed 
between the above-mentioned counterelectrode and the above-mentioned scan signal line. 
[Claim 17] 

The display panel according to claim 1 characterized by having a discharge means to make the 
charge accumulated between the upper pixel electrode and the counterelectrode by the 
electrical potential difference for the above-mentioned image display discharge. 
[Claim 18] 

The above-mentioned discharge means is a display panel according to claim 17 characterized by 
being the resistance element prepared so that the above-mentioned pixel electrode and the 
above-mentioned scan signal line might be connected. 
[Claim 19] 

One substrate of the above-mentioned substrate which carries out opposite is equipped with the 
pixel which comes to have the above-mentioned pixel electrode and the above-mentioned 
counterelectrode which were prepared for every combination, and the 1 st switching element of 
the above of two or more above-mentioned scan signal lines and the data signal line of two or 
more above 1 st. and the above-mentioned scan signal line and the data signal line of the above 
1st. 

The above-mentioned discharge means is a display panel according to claim 1 7 characterized by 
being the resistance element prepared in the substrate of the method of top Norikazu so that 
the pixel electrode of each above-mentioned pixel and other scan signal lines which ac^oined the 
scan signal line which controls the 1st switching element of each pixel concerned, and have been 
arranged might be connected. 
[Claim 20] 

It has the capacity signal line connected through a capacitative element between the above- 
mentioned pixel electrodes, 
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The above-mentioned discharge means is a display panel according to claim 1 7 characterized by 
being the resistance element prepared so that the above-mentioned pixel electrode and the 
above-mentioned capacity signal line might be connected. 
[Claim 21] 

The resistance of the above-mentioned resistance element is a display panel given in any 1 term 
of claims 18-20 characterized by being set as the value which makes it discharge at a period 
until the 1st following data signal is supplied after the charge accumulated between the above- 
mentioned pixel electrode and the counterelectrode is supplied to the 1st data signal by the 
above-mentioned pixel electrode. 
[Claim 22] 

A display panel given in any 1 term of claims 17-21 characterized by equipping with the above- 
mentioned pixel electrode, the 1st switching element of the above, and the above-mentioned 
discharge means one side of the substrate of the above-mentioned pair which cames out 
opposite. 
[Claim 23] 

A display panel given in any 1 term of claims 1-22 characterized by having the orientation 
nominal member which promotes change of extent of the optical anisotropy at the time of 
electric-field impression into the above-mentioned matter layer. 
[Claim 24] 

The display panel according to claim 23 characterized by including a polymerization nature 
compound in the above-mentioned matter layer. 
[Claim 25] 

The above-mentioned pixel electrode and a counterelectrode are a display panel given in any 1 
term of claims 1-24 characterized by being arranged at least in one side of the substrate of the 
above-mentioned pair so that the electric field of a substrate side parallel direction may be 
generated. 
[Claim 26] 

The display panel according to claim 25 characterized by the above-mentioned pixel electrode 
and a counterelectrode being transparent 
[Claim 27] 

One side of the substrate of the above-mentioned pair is equipped with the above-mentioned 
pixel electrode' and the counterelectrode. 

The display panel according to claim 25 or 26 characterized by forming the color filter in the 
substrate in which a pixel electrode and a counterelectrode concerned were formed. 
[Claim 28] 

One side of the substrate of the above-mentioned pair is equipped with the above-mentioned 
pixel electrode and the counterelectrode, 

A display panel given in any 1 term of claims 25-26 characterized by the substrate of another 
side of a substrate in which a pixel electrode and a counterelectrode concerned were formed 
being transparent. 
[Claim 29] 

The above-mentioned pixel electrode and a counterelectrode are a display panel given in any 1 
term of claims 1-1 1 characterized by being arranged so that electric field may be generated in 
the direction of a substrate side normal of the substrate of the above-mentioned pair which 
carries out opposite. 
[Claim 30] 

It is connected with the above-mentioned pixel electrode prepared for every combination and 
the pixel electrode concerned of two or more above-mentioned scan signal lines and the data- 
signal line of two or more above 1 st, and the above-mentioned scan signal line and the data- 
signal line of the above 1st. and the pixel which it comes to have in the 1st switching element by 
which drive control is carried out with the scan signal supplied to the above-mentioned scan 
signal line is formed in the active-matrix substrate which is one substrate of the substrate of the 
above-mentioned'pair. 

The display panel according to claim 29 characterized by being formed so that the above- 
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mentioned counterelectrode may counter the opposite substrate which is a substrate of another 
side of the substrate of the above-mentioned pair with each above-mentioned pixel electrode. 
[Claim 31] 

The display panel according to claim 30 characterized by forming the color filter in the above- 
mentioned active-matrix substrate. 
[Claim 32] 

A display panel given in claim 30 and ** 31 to which the above-mentioned opposite substrate 
and a counterelectrode are characterized by the transparent thing. 
[Claim 33] 

A display panel given in any 1 term of claims 1-32 characterized by connecting auxiliary capacity 
to the display capacity formed of the above-rnentioned pixel electrode, a counterelectrode, and 
the above-mentioned matter layer, and juxtaposition. 
[Claim 34] 

The above-mentioned medium is a display panel given in any 1 term of claims 1 -33 
characterized by showing a cholesteric blue phase. 
[Claim 35] 

A display panel given in any 1 term of claims 1-34 characterized by the chiral agent being added 
by the above-mentioned medium. 
[Claim 36] 

The display characterized by having the display panel according to claim 1 to 35. 
[Claim 37] 

It is the display which displays by having a pixel electrode and a counterelectrode for at least 
one side impressing electric field to the substrate of a transparent pair, the matter layer pinched 
among both the above-mentioned substrates, and the above-mentioned matter layer, and 
impressing electric field to the above-mentioned matter layer. 

The above-mentioned matter layer shows the optical isotropy at the time of no electric-field 
impressing, and consists of a medium from which the direction of orientation of a molecule 
changes and extent of optical anisotropy changes with electric-field impression, 
The display characterized by having the drive control means which controls the potential of the 
above-mentioned pixel electrode and/or a counterelectrode so that potential of the above- 
mentioned pixel electrode and potential of the above-mentioned counterelectrode may be made 
into an abbreviation EQC before impressing the electrical potential difference for the following 
image display between pixel electrodes and counterelectrodes concerned, after impressing the 
electrical potential difference for image display between the above-mentioned pixel electrode 
and a counterelectrode. 
[Claim 38] 

The 1st switching element connected to the above-mentioned pixel electrode, 
The scan signal line which supplies the scan signal for connecting with the 1st switching element 
of the above, and carrying out drive control of the 1 st switching element concerned, 
It connects with the 1st switching element of the above, and when the 1st switching element 
concerned is ON, it has the 1st data signal line which supplies the 1st data signal to the above- 
mentioned pixel electrode through the 1 st switching element concerned. 
The above-mentioned drive control means. 

The display according to claim 37 characterized by establishing the reset period which makes an 
abbreviation EQC the image display period which impresses the electrical potential difference for 
image display, and the potential of the above-mentioned pixel electrode and the potential of the 
above-mentioned counterelectrode between the above-mentioned pixel electrode and a 
counterelectrode during an one-frame period. 
[Claim 39] 

The above-mentioned drive control means. 
In the above-mentioned image display period. 

The selection period which impresses the electrical potential difference for image display 
between the above-mentioned pixel electrode and the above-mentioned counterelectrode by 
making the 1 st switching element connected to the above-mentioned scan signal line turn on. 
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and supplying the 1 st data signal for image display to the above-mentioned pixel electrode from 
the data signal line of the above 1 st in the condition. 

The 1st switching element connected to the above-mentioned scan signal line is made to turn 
off, and the non-selection period held on the electrical potential difference which impressed the 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode to the above-mentioned selection period is prepared. 
The display according to claim 38 characterized by making the 1st switching element connected 
to the above-mentioned scan signal line turn on in the above-mentioned reset period, and 
supplying the 1 st data signal of the above-mentioned counterelectrode and abbreviation same 
electric potential to the above-mentioned pixel electrode from the data signal line of the above 
1 st in the condition. 
[Claim 40] 

It has the pixel which comes to have the above-mentioned pixel electrode and the above- 
mentioned counterelectrode which were prepared for every combination, and the 1st switching 
element of the above of two or more above-mentioned scan signal lines and the data signal line 
of two or more above 1 st. and the above-mentioned scan signal line and the data signal line of 
the above 1 st, 

The above-mentioned drive control means is about each above-mentioned scan signal line. 
The above-mentioned selection period is made to turn on the 1 st switching element of each 
pixel connected to the scan signal line concerned, and the 1 st data signal according to the image 
displayed on the pixel electrode of each above-mentioned pixel from the data signal line of the 
above 1 st in the condition at each pixel concerned is supplied at it. 

The above-mentioned non-selection period is made to turn off the 1st switching element of 
each pixel connected to the scan signal line concerned. 

The display according to claim 39 characterized by making the above-mentioned reset period 
turn on the 1 st switching element of each pixel connected to the scan signal line concerned, and 
supplying the 1 st data signal of the above-mentioned counterelectrode and abbreviation same 
electric potential to the pixel electrode of each above-mentioned pixel from the data signal line 
of the above 1st in the condition. 
[Claim 41] 

It is prepared so that the above-mentioned pixel electrode and a counterelectrode may be 
connected, and it has the 3rd switching element by which drive control is carried out with a 
different signal from the 1 st switching element of the above. 
The above-mentioned drive control means. 

In the above-mentioned image display period, 

The selection period which impresses the electrical potential difference for image display 
between the above-mentioned pixel electrode and the above-mentioned counterelectrode by 
making the 1st switching element connected to the above-mentioned scan signal line turn on. 
and supplying the 1st data signal for image display to the above-mentioned pixel electrode from 
the data signal line of the above 1st in the condition. 

The 1 st switching element connected to the above-mentioned scan signal line is made to turn 
off. and the non-selection period held on the electrical potential difference which impressed the 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode to the above-mentioned selection period is prepared. 
The display according to claim 38 characterized by making potential of the above-mentioned 
pixel electrode, and potential of the above-mentioned counterelectrode into an abbreviation EQC 
by making the 3rd switching element of the above turn on, and making it flow through the above- 
mentioned pixel electrode and a counterelectrode in the above-mentioned reset period. 
[Claim 42] 

The above-mentioned drive control means. 

The display according to claim 41 characterized by supplying the square wave reversed on the 
basis of the potential of the above-mentioned counterelectrode at the above-mentioned 
selection period to the above-mentioned pixel electrode as the 1st data signal of the above. 
[Claim 43] 
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It has the pixel which comes to have the above-mentioned pixel electrode and the above- 
mentioned counterelectrode which were prepared for every combination, the 1 st switching 
element of the above, and the 3rd switching element of two or more above-mentioned scan 
signal lines and the data signal line of two or more above 1st, and the above-mentioned scan 
signal line and the data signal line of the above 1 st 
The above-mentioned drive control circuit, 

The display according to claim 39 or 42 characterized by carrying out drive control with the scan 
signal for carrying out drive control of the 1st switching element in the pixel which adjoins each 
pixel concerned in the 3rd switching element of the above in each above-mentioned pixel. 
[Claim 44] 

The above-mentioned drive control means, 

The display according to claim 43 characterized by repeating supply of the active signal to the 
scan signal line of odd lines, and the scan of the active signal to the scan signal line of even lines 
by turns for every frame. 
[Claim 45] 

The 2nd data signal line for supplying the 2nd data signal to the above-mentioned 
counterelectrode formed the data signal line of the above 1st, abbreviation parallel, and by turns. 

It has the 1st switching element of the above which connects the above-mentioned 
counterelectrode and the data signal line of the above 2nd, and the 2nd switching element by 
which drive control is carried out with a common scan signal, 
The above-mentioned drive control means, 
In the above-mentioned image display period. 

The 1st switching element and 2nd switching element of each pixel which were connected to the 
above-mentioned scan signal line are made to turn on. By supplying the 1 st data signal and 2nd 
data signal according to the image displayed on each pixel concerned in the condition at the pixel 
electrode and counterelectrode of the data signal line of the above 1st, and the 2nd data signal 
line to each above-mentioned pixel, respectively The selection period which impresses the 
electrical potential difference for image display between the pixel electrodes and 
counterelectrodes in each above-mentioned pixel. 

The display according to claim 41 or 42 characterized by preparing the non-selection period 
which makes the electrical potential difference impressed between the pixel electrodes and 
counterelectrodes in each above-mentioned pixel at the above-mentioned selection period by 
making the 1st switching element and 2nd switching element of each pixel which were connected 
to the above-mentioned scan signal line turn off hold. 
[Claim 46] 

The above-mentioned drive control means, 

The display according to claim 43 characterized by setting the potential of the 1st data signal in 
the above-mentioned selection period, and the 2nd data signal as reverse potential on the basis 
of the potential of the two electrodes concerned in case the potential difference of the above- 
mentioned pixel electrode and a counterelectrode becomes an abbreviation EQC in the above- 
mentioned reset period. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the high display panel and high display of display grace which were 
equipped with the high-speed response characteristic and the wide-field-of-view property, and 
controlled animation dotage. 
[Background of the Invention] 
[0002] 

The liquid crystal display has the advantage that a light weight and power consumption are small, 
with the thin shape also in various displays. For this reason, it is widely used for the image 
display device with which information terminals, such as OA (Office Automation) devices, such 
as image display devices, such as television and a monitor and a word processor, a personal 
computer, a video camera, a digital camera, and a cellular phone, etc. are equipped. 
[0003] 

The Twisted Nemattc (TN) mode using the former, for example, nematic (pneumatic) liquid 
crystal, as a liquid crystal display method of a liquid crystal display, the display mode using a 
ferroelectric liquid crystal (FLO) or antiferroelectricity liquid crystal (AFLC), a polymer dispersed 
liquid crystal display mode, the horizontal electric-field mode (IPS) mode in which horizontal 
electric field are impressed to a liquid crystal layer to a substrate front face, etc. are known. 
[0004] 

The liquid crystal display in TN mode is put in practical use from the former among these liquid 
crystal display methods. However, a fault, like an angle of visibility with a slow response is narrow 
is shown in the liquid crystal display using TN mode, and these faults serve as big hindrance, 
when exceeding CRT (cathode ray tube). 
[0005] 

Moreover, although the display mode using FLO or AFLC has a quick response and it has the 
advantage that an angle of visibility is large, there is a big fault in respect of shock-proof nature, 
the temperature characteristic, etc.. and by the time it Is put in practical use widely, it will not 
have resulted. 
[0006] 

Furthermore, although the polymer dispersed liquid crystal display mode using light scattering 
does not need a polarizing plate but a daylight display is possible, when viewing-angle control by 
the phase plate cannot be performed in essence, it has the technical problem in respect of the 
response characteristic, and there is few predominance over TN mode. 
[0007] 

Each of these means of displaying is in the condition that the liquid crystal molecule aligned in 
the fixed direction, and since how for it to be visible with the include angle to a liquid crystal 
molecule differs, they has a viewing-angle limit. Moreover, each of these means of displaying 
uses rotation of the liquid crystal molecule by electric^ield impression, and since they rotates 
[ with all of ], with a liquid crystal molecule aligned, a response takes time amount to them. In 
addition, in the case of the display mode using FLC or AFLC, in respect of a speed of response 
or an angle of visibility, it is advantageous, but the irreversible orientation destruction by external 
force poses a problem. 
[0008] 

On the other hand, the means of displaying by the electronic polarization using the secondary 
electro-optical effect is proposed to these means of displaying using rotation of the liquid crystal 
molecule by electric-field impression. 
[0009] 
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The electro-optical effect is the phenomenon in which the refractive index of the matter 
changes with external electric fields. There are effectiveness proportional to primary [ of electric 
field ] and effectiveness proportional to secondary in the electro-optical effect, and it is called 
the Pockels effect and the Kerr effect, respectively. Application to a high-speed optical shutter 
is advanced early, and especially the Kerr effect that is the secondary electro-optical effect is 
put in practical use in the special measuring machine machine. 
[0010] 

The Kerr effect was discovered by J.Kerr (car) in 1 875. and organic liquids, such as a 
nitrobenzene and a carbon disulfide, are known until now as an ingredient in which the Kerr 
effect is shown. These ingredients are used for high field strength measurement of the above 
mentioned optical shutter, a light modulation element, an optical polarizing element or a power 
cable etc.. for example. 
[0011] 

Then, having a Kerr constant with a big liquid crystal ingredient is shown, a light modulation 
element, an optical deflection component, and basic examination further turned to optical- 
integrated-circuit application are performed, and the liquid crystal compound in which the Kerr 
constant exceeding 200 times of said nitrobenzene is shown is also reported. 
[0012] 

The application to the display of the Kerr effect is beginning to be considered in such a situation. 
Since the Kerr effect is proportional to secondary [ of electric field ], when a low-battery drive 
can be relatively expected as compared with the Pockels effect proportional to primary [ of 
electric field ], in order to show the response characteristic of several several microseconds - 
mm second, the application to a high-speed response display is essentially expected. 
[0013] 

For example, the display equipped with the medium which contains the polar molecule of a 
direction phase state — at least one side was pinched between the substrate of a transparent 
pair and the substrate of the above-mentioned pair — in the patent reference 1 as a display 
which used the Kerr effect, the polarizing plate arranged in the outside of one [ at least ] 
substrate among the substrates of the above-mentioned pair, and the electric-field impression 
means for impressing electric field to the above-mentioned medium is indicated. 
[0014] 

When applying the medium in which the Kerr effect is shown to a display, it is possible to 
consider as the display of a hold mold like the conventional liquid crystal display, a period 
predetermined in the indicative data written in with the indicating equipment of a hold mold here 
— it is the thing of the indicating equipment held, without decreasing most. However, in the 
indicating equipment of a hold mold, there is a problem of being easy to produce animation 
dotage. Moreover, in the display device of such a hold mold, even if the optical response of liquid 
crystal is fully quick, it will be easy to produce animation dotage from human being's visibility. 
That is. even if it applies the medium in which the Kerr effect with a high-speed response 
characteristic is shown to the indicating equipment of a hold mold, it is easy to generate 
animation dotage. 
[0015] 

As technique for raising the animation display engine performance in a liquid crystal display, while 
performing only the writing of the indicative data to a liquid crystal pixel in two thirds of the time 
amount of 1 field period, a back light is held in the putting-out-lights condition, and the 
technique which subsequently displays the indicative data in which the back light was written as 
a lighting condition by one third of the remaining time amount of 1 field period is indicated by the 
patent reference 3, 
[0016] 

Moreover, in the conventional liquid crystal display, in case the next gradation display is 
performed after continuing the same gradation display over long duration, the phenomenon of 
printing in which the effect of a pre- gradation display remains may appear. Two factors are 
raised to the printing phenomenon in such a conventional liquid crystal display. 
[0017] 
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One is impression of the direct current voltage to liquid crystal When TFT etc. is used as a 
switching element, a dc component may arise as active voltage built over liquid crystal for the 
parasitic capacitance of a component, and printing may appear. Therefore, in the conventional 
liquid crystal display, printing can be controlled by lessening this dc component as much as 
possible. 
[0018] 

Another factor is the ion in the liquid crystal layer which adhered to the orientation film interface 
by the electric polarization of the orientation film. So. in the conventional liquid crystal display, 
printing is controlled by pressing down elution and the ion to generate to a low in the ion which 
remains*in a liquid crystal ingredient and the liquid crystal layer of a liquid crystal display. 
Moreover, it is considered by adhesion of the ion to an orientation film interface for the rest 
potential in the orientation film or the insulator layer of an electrode surface to influence, and a 
liquid crystal ingredient which controls the rest potential in the orientation film is developed. 
Moreover, suppressing printing has also been examined by forming the organic thin film which 
adsorbs isolation ion so that the electric field in a liquid crystal layer may not be influenced. 
[Patent reference 1] JP.2001-249363.A (open day 2001 year 9 month 14 day) 
[Patent reference 2] JP.l 1-183937,A (open day 1999 year 7 month 9 day) 
[Patent reference 3] JP.2000-293142,A (open day 2000 year 10 month 20 day) 
[Nonpatent literature 1] Paul R.Gerber "Electro-Optical Effects of a Small-Pitch Blue-Phase 
System", 1 985. Mol.Cryst.Liq.Cryst. Vol.1 1 6, p.1 97-206 

[Nonpatent literature 2] Hirotsugu kikuchi. outside 4 name. "Polymer-stabilized liquid crystal blue 
phases", p.64-68. [online]. September 2. 2002, Nature Materials, vol.1, [July 10, 2003 retrieval], 
the Internet <URL:http://www.nature.com/naturematerials> 

[Nonpatent literature 3] Saito 1 **, **** Michio. "the thermodynamics of the new thermotropic 
liquid crystal which is isotropy optically'', liquid crystal, the 5th volume, No. 1, p.20 2001 [ -27 
or] 

[Nonpatent literature 4] Yamamoto **. a "liquid crystal micro emulsion", liquid crystal, the 4th 
volume, No. 3. p.248 2000 [ -254 or ] 

[Nonpatent literature 5] Shiroishi The application to Yukie. and palladium nano particle- 
preparation and the guest-host mode liquid crystal display component which protected by four 
persons and "liquid crystal molecule outside", macromolecule collected works, Vol.59, No.12, 
p.753 December. 2002 [ -759 or ] 

[Nonpatent literature 6] "Handbook of Liquid Crystals", Vol.1, p.484-485, Wiley-VCH. 1998 
[Nonpatent literature 7] Yonetani **, "a nano structure liquid crystal phase being explored by 
the molecular simulation", liquid crystal, the 7th volume, No, 3, p.238 2003 [ -245 or ] 
[Nonpatent literature 8] "Handbook of Liquid Crystals", Vol.2B, p.887-900, Wiley-VCH. 1998 
[Nonpatent literature 9] Yamamoto a "1st time [ of a liquid crystal science experiment 
lecture ]:: [ identification / of a liquid crystal phase ] (4) lyotropic liquid crystal", liquid crystal, 
the 6th volume. No. 1, p.72-82 

[Nonpatent literature 10] Eric Grelet. outside trinominal "Structural Investigations on Smectic 
Blue Phases". PHYSICAL REVIEW LETTERS. The American Physical Society. 23 APRIL 2001. 
VOLUME 86. NUMBER 17. p.3791-3794 

[Nonpatent literature 11] Shiro Matsumoto, outside trinominal "Fine droplets of liquid crystals in 
a transparent polymer and their response to an electric field", 1996, Appl.Phys.Lett. Vol.69, 
p.1 044-1 046 

[Nonpatent literature 1 2] Norihiro Mizoshita. Kenji Hanabusa. "Takashi Kato Fast and High- 
Contrast Electro-optical Switching of Liquid-Crystalline Physical Gels: Formation of Oriented 
Microphase-Separated Structure", Advanced Functional Materials. APRIL 2003, Vol.13, No.4, 
p313-317 

[Nonpatent literature 13] Michi Nakata, outside trinominal ''Blue phases induced by doping chiral 
nematic liquid crystals with nonchiral molecules". PHYSICAL REVIEW E, The American Physical 
Society. 29 October 2003. VOLUME 68. NUMBER 4. p.04710-1 to 04701-6 
[Nonpatent literature 14] The Chandrasekhar work, Hatsuo Kimura, Yamashita Joint 
translation, "the physics (the 2nd edition of original) of liquid crystal", and 1995, Yoshioka 
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Shoten and p.330 

[Nonpatent literature 1 5] Volume for physics lexicon edit committees A "physics lexicon" and 

1992, Baifukan and p.631 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0019] 

Hovyever. since the temperature dependence of a speed of response is large, the display using a 
Kerr effect medium has the problem that a response behavior gets worse, at the time of 
low temperature, as shown in nonpatent literature 1 . 
[0020] 

Moreover, generally the display using the medium in which the Kerr effect is shown has the 
problem that driver voltage is high. In addition, although the liquid crystal ingredient which shows 
a big Kerr constant to the patent reference 1 is indicated, even when those liquid crystal 
ingredients are used, the driver voltage beyond number 1 0V is required. Then, in order to lower 
driver voltage, it is possible to raise a dielectric constant anisotropy. Here, a dielectric constant 
anisotropy (deltaepsilon) is a value expressed with delta epsilon=epsilon e-epsilon o, when a 
dielectric constant [ in / for the dielectric constant in the direction of a meyor axis of a liquid 
crystal molecule / the direction of a minor axis of epsilone and a liquid crystal molecule ] is set 
to epsilono. However, when the high liquid crystal ingredient of a dielectric constant anisotropy 
tends to incorporate impurity ion and uses it for a display, we are anxious about dependability 
getting worse with the impurity ion incorporated by the liquid crystal ingredient. 
[0021] 

Moreover, in the indicating equipment of the hold mold using the Kerr effect, there is a problem 
of being easy to produce animation dotage. In addition, in order to cancel animation dotage, it is 
difficult to double the signal input timing to a display device, and the intermittent lighting timing 
of a lighting system with a precision, and to perform such timing control correctly by the 
approach of carrying out intermittent lighting of the back light like the patent reference 3. 
[0022] 

moreover, manifestation factor ***♦ in which the animation dotage and printing in the indicating 
equipment using the medium in which the Kerr effect is shown differ from the above-mentioned 
conventional liquid crystal display component as a result of the artificers of this invention 
examining in a detail the factor of the animation dotage and printing in the indicating equipment 
using the medium in which the Kerr effect is shown — things became clear. Therefore, in order 
to control the animation dotage and printing in the indicating equipment using the medium in 
which the Kerr effect is shown, different countermeasures from the countermeasures over the 
animation dotage and the printing phenomenon in the conventional liquid crystal display are 
searched for. 
[0023] 

Thus, about the improvement approach of the response characteristic at the time of the low 
temperature of the Kerr effect, it is not clarified conventionally. Moreover, in the display using 
the medium in which the Kerr effect is shown, it is not conventionally indicated at all about the 
technique for solving the dependability aggravation by impurity ion. Moreover, although the 
approach of carrying out intermittent lighting of the lighting system is proposed from the former 
in order to cancel the animation dotage in an indicating equipment, it is necessary to double the 
signal input timing to each pixel, and the intermittent lighting timing of a lighting system with a 
precision, and there is a problem that timing control is difficult, by such approach. 
[0024] 

This invention is made in view of the above-mentioned technical problem, and the purpose 
shows the optical isotropy at the time of no electrical-potential-difference impressing, and in the 
display panel or indicating equipment using the medium which optical anisotropy discovers by 
electrical-potential-difference impression, while raising a speed of response, it is shown in 
displaying the high image of the display grace which controlled animation dotage and printing. 
[Means for Solving the Problem] 
[0025] 
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In order that the display panel of this invention may solve the above-mentioned technical 
problem, the substrate of a pair at least with transparent one side. It has the matter layer 
pinched among both the above-mentioned substrates, and the pixel electrode and 
counterelectrode for impressing electric field to the above-mentioned matter layer It is the 
display panel which displays by impressing electric field to the above-mentioned matter layer. 
The above-mentioned matter layer The optical isotropy is shown at the time of no electric-field 
impressing, and it consists of a medium from which the direction of orientation of a molecule 
changes and extent of optical anisotropy changes with electric-field impression. After impressing . 
the electrical potential difference for image display between the above-mentioned pixel electrode 
and a counterelectrode, before impressing the electrical potential difference for the following 
image display between pixel electrodes and counterelectrodes concerned, it is characterized by 
making potential of the above-mentioned pixel electrode, and potential of the above-mentioned 
counterelectrode into an abbreviation EQC. 
[0026] 

Here, it means that the configuration of an index ellipsoid changes that extent of optical 
anisotropy changes. That is, the display panel of this invention is using change of the 
configuration of the index ellipsoid at the time of no electric-field impressing and electric-field 
impression, and a different display condition is realized. 
[0027] 

On the other hand, by the conventional liquid crystal display panel, as for an index ellipsoid, the 
direction of a meyor axis changes in the time of electric-field impression and no electric-field 
impressing wrth an ellipse. That is, the conventional liquid crystal display panel had realized a 
different display condition because the direction of a m^tjor axis of the index ellipsoid at the time 
of no electric-field impressing and electric-field impression changes. Therefore, the principles of 
a display differ greatly by the display panel and the conventional liquid crystal display panel of 
this invention. 
[0028] 

In addition, the change in the electric-field orientation condition of not impressing from the time 
of electric-field impression, or change of the orientation condition from the time of electric-field 
impression to the time of no electric-field impressing differs from the liquid crystal with which 
the medium as the optical isotropy shown at the time of no electricHleld impressing and optical 
anisotropy shown by electric-field impression has been used for the conventional display panel. 
That is, unlike the conventional liquid crystal, the medium used for the display panel of the 
above-mentioned configuration shows isotropy optically in the case of no electric-field 
impressing. And the change in the condition which shows optical anisotropy from the condition 
which shows the optical isotropy is accompanied by big orientation change. Moreover, it is 
accompanied by bigger orientation change than the conventional liquid crystal also about the 
change in the condition which shows the optical isotropy from the condition which shows optical 
anisotropy. Since such orientation change is accompanied by the change of state of a big 
orientation defect, at the time of low temperature, the movement toward orientation change 
becomes late. Moreover, compared with the change in the condition which shows optical 
anisotropy from the condition which shows the optical isotropy, especially as for the change 
(relaxation process) in the condition which shows the optical isotropy from the condition which 
shows optical anisotropy, the movement toward orientation change becomes late. 
[0029] 

The artificers of this invention considered the orientation change in this relaxation process in the 
detail. Consequently, in the above relaxation processes (relaxation phenomenon), it found out 
that a phenomenon like a kind of memory effect arose. That is, when the orientation condition 
carried out long duration maintenance of the condition of having changed to the condition which 
shows optical anisotropy completely, by carrying out long duration impression of the electric field 
from the condition which shows the optical isotropy. even if it stopped electric-field impression, 
it discovered that the phenomenon in which the relaxation to an optical-isotropy condition 
becomes slow compared with the case where long duration impression of the electric field is not 
carried out happened. According to such a memory effect, with the display panel using the 



Jl=5-A-2006-343697 



15/106 i/ 



medium in which the optical isotropy is shown at the time of no electric-field impressing, and 
optical anisotropy is shown by electric-field impression, if it continues impressing the same 
gradation electrical potential difference, a speed of response will become slow in the case of 
change to the gradation with which degrees differ. 
[0030] 

On the other hand, according to the above-mentioned configuration, after impressing the 
electrical potential difference for image display between the above-mentioned pixel electrode 
and a counterelectrode. before impressing the electrical potential difference for the following 
image display between pixel electrodes and counterelectrodes concerned, potential of the 
above-mentioned pixel electrode and potential of the above-mentioned counterelectrode are 
made into an abbreviation EQC. Thereby, the orientation condition of the molecule of the 
medium which constitutes a matter layer is reset by the orientation condition which shows the 
optical isotropy before the electrical potential difference for the following image display is 
impressed, after impressing the electrical potential difference for image display. Consequently, 
since the medium enclosed with the matter layer is not maintained by the orientation condition 
same for a longtime, the effect of the above memory effects can be controlled. Therefore, when 
displaying the following image (i.e., when impressing the electrical potential difference for the 
following image display), it can prevent that a speed of response falls. Moreover, when displaying 
the following image, the effect of the array condition of the dielectric matter in a former frame is 
reduced or prevented, and can prevent the flow and tailing of an image. 
[0031] 

In addition, also in the conventional liquid crystal display panel, in case the next gradation display 
is performed after continuing the same gradation display over long duration, the phenpmenon of 
the so-called printing in which the effect of a pre- gradation display remains may appear. Two 
factors are raised to the printing phenomenon in a liquid crystal display panel. One is impression 
of the direct current voltage to liquid crystal. When TFT etc. is used as a switching element, a do 
component may arise as active voltage built over liquid crystal for the parasitic capacitance of a 
component, and printing may appear. Therefore, printing can be controlled by lessening this do 
component as much as possible. 
[0032] 

Another factor is the ion in the liquid crystal layer adhering to the electric polarization and 
orientation film interface of the orientation film. So, by the conventional liquid crystal display 
panel, printing was controlled by suppressing the elution and generation of survival of the ion in a 
liquid crystal ingredient, and the ion in the inside of the liquid crystal layer of a liquid crystal 
display panel to a low. Moreover, the rest potential in the orientation film or the insulator layer of 
an electrode surface is considered to influence the ion in a liquid crystal layer, and the liquid 
crystal ingredient has been developed so that the rest potential in the orientation film may be 
controlled. Moreover, suppressing printing has also been examined by forming the organic thin 
film which adsorbs isolation ion so that the electric field in a liquid crystal layer may not be 
influenced. 
[0033] 

However, it is thought that a memory effect which was described above originates in change of 
the orientation condition of the molecule which constitutes a medium unlike the seizure 
phenomenon of the conventional liquid crystal display panel, and different countermeasures from 
the seizure phenomenon of the conventional liquid crystal display panel are searched for. 
[0034] 

Moreover, although the dielectric matter which shows a big Kerr constant to the patent 
reference 1 was indicated, driver voltage was more than number 1 0V. Then, in order to lower 
driver voltage further, it is possible to raise a dielectric constant anisotropy. Here, a dielectric 
constant anisotropy (deltaepsilon) is a value expressed with delta epsilon=epsilon e-epsilon o, 
when a dielectric constant [ in / for the dielectric constant in the direction of a maiior axis of a 
liquid crystal molecule / the direction of a minor axis of epsilone and a liquid crystal molecule ] is 
set to epsilono. However, the dielectric high matter of a dielectric constant anisotropy tends to 
incorporate impurity ion. Moreover, when the medium in which the Kerr effect is shown tends to 
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incorporate impurity ion and it is used for it as a display panel rather than the liquid crystal 
ingredient used for the conventional liquid crystal display panel, we are anxious about the 
problem of dependability. 
[0035] 

On the other hand, after impressing the electrical potential difference for image display between 
a pixel electrode and a counterelectrode according to the above-mentioned configuration, Before 
impressing the electrical potential difference for the following image display between pixel 
electrodes and counterelectrodes concerned, even if it is the case where impurity ion exists in a 
medium, are recording of the impurity ion to a pixel electrode or a counterelectrode is resettable 
by making potential of a pixel electrode, and potential of a counterelectrode into an abbreviation 
EOC. By this, it becomes impossible for impurity ion to have a bad influence on the occasion of a 
drive, a good drive can carry out. and dependability can be raised. 
[0036] 

Moreover, the 1 st switching element by which the display panel of this invention is connected to 
the above-mentioned pixel electrode. Connect with the 1st switching element of the above, 
connect with the scan signal line which supplies the scan signal for carrying out drive control of 
the 1 St switching element concerned at the 1 st switching element of the above, and when the 
1st switching element concerned is ON The 1st data signal line which supplies the 1st data 
signal to the above-mentioned pixel electrode through the 1st switching element concerned, It 
has the drive control means which controls the 1 st data signal supplied to the scan signal 
supplied to the above-mentioned scan signal line, and the data signal line of the above 1 st. The 
above-mentioned drive control means During an one-frame period, it is good also as a 
configuration which establishes the reset period which makes an abbreviation EOC the image 
display period which impresses the electrical potential difference for image display, and the 
potential of the above-mentioned pixel electrode and the potential of the above-mentioned 
counterelectrode between the above-mentioned pixel electrode and a counterelectrode. 
[0037] 

According to the above-mentioned configuration, the above-mentioned drive control means 
establishes the reset period which makes an abbreviation EQC the image display period which 
impresses the electrical potential difference for image display, and the potential of the above- 
mentioned pixel electrode and the potential of the above-mentioned counterelectrode between 
the above-mentioned pixel electrode and a counterelectrode during an oneHrame period. Since 
the medium enclosed with the matter layer is not maintained by the orientation condition same 
for a long time by this, the effect of the above memory effects can be controlled. Therefore, at 
the time of a drive with the following frame, it can prevent that a speed of response falls, and the 
flow and tailing of an image can be prevented. Moreover, even if it is the case where impurity ion 
exists in a medium, are recording of the impurity ion to a pixel electrode or a counterelectrode is 
resettable. By this, it becomes impossible for impurity ion to have a bad influence on the 
occasion of a drive, a good drive can carry out. and dependability can be raised. 
[0038] 

In addition, the above-mentioned drive control means is set in this case at the above-mentioned 
image display period. By making the 1st switching element connected to the above-mentioned 
scan signal line turn on. and supplying the 1 st data signal for image display to the above- 
mentioned pixel electrode from the data signal line of the above 1st in the condition The 
selection period which impresses the electrical potential difference for image display between 
the above-mentioned pixel electrode and the above-mentioned counterelectrode. The 1 st 
switching element connected to the above-mentioned scan signal line is made to turn off. The 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode The non-selection period held on the electrical potential difference 
impressed to the above-mentioned selection period is prepared. In the above-mentioned reset 
period It is good also as a configuration which is made to turn on the 1st switching element 
connected to the above-mentioned scan signal line, and supplies the 1st data signal of the 
above-mentioned counterelectrode and abbreviation same electric potential to the above- 
mentioned pixel electrode from the data signal line of the above 1 st in the condition. 
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[0039] 

According to the above-mentioned configuration, in a selection period and a non-selection 
period, the suitable image according to the 1 st data signal supplied from the 1 st data signal of 
the above can be displayed by carrying out the print of the electrical potential difference for 
image display to a matter layer. 
[0040] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1 st Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1 st. It has the pixel which comes to have the above-mentioned pixel 
electrode, the above-mentioned counterelectrode. and the 1st switching element o?the above. 
The above-mentioned drive control means About each above-mentioned scan signal line, at the 
above-mentioned selection period The 1st switching element of each pixel connected to the 
scan signal line concerned is made to turn on. The 1st data signal according to the image 
displayed on the pixel electrode of each above-mentioned pixel from the data signal line of the 
above 1st in the condition at each pixel concerned is supplied. At the above-mentioned non- 
selection period The 1st switching element of each pixel connected to the scan signal line 
concerned is made to turn off. At the above-mentioned reset peripd It is good also as a 
configuration which is made to turn on the 1st switching element of each pixel connected to the 
scan signal line concerned, and supplies the 1 st data signal of the above-mentioned 
counterelectrode and abbreviation same electric potential to the pixel electrode of each above- 
mentioned pixel from the data signal line of the above 1 st in the condition. 
[0041] 

According to the above-mentioned configuration, about each pixel (pixel location) connected to 
the same scan signal line (one line), before the selection period of the following frame is started, 
the reset period is established so that the orientation condition (array condition) of the molecule 
which constitutes the medium of each pixel connected to the one line may be in the condition 
which shows the optical isotropy. Since it prevents that the molecule which constitutes a 
medium is maintained by the orientation condition same for a long time by this and the 
manifestation of a memory effect can be controlled, a response characteristic is improvable. 
Moreover, since the effect of the orientation condition of the molecule which constitutes the 
medium in the frame in front of that at the time of a drive with the following frame can be 
reduced or prevented, the flow and tailing of an image can be prevented. Moreover, even if it is 
the case where impurity ion is contained in the matter layer, it can prevent that impurity ion is 
accumulated in a pixel electrode or a counterelectrode. 
[0042] 

Moreover, are prepared so that the above-mentioned pixel electrode and a counterelectrode 
may be connected, and with a different signal from the 1 st switching element of the above, have 
the 3rd switching element by which drive control is carried out, and the above-mentioned drive 
control means is set at the above-mentioned image display period By making the 1 st switching 
element connected to the above-mentioned scan signal line turn on. and supplying the 1 st data 
signal for image display to the above-mentioned pixel electrode from the data signal line of the 
above 1st in the condition The selection period which impresses the electrical potential 
difference for image display between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode, The 1st switching element connected to the above-mentioned scan 
signal line is made to turn off. The electrical potential difference between the above-mentioned 
pixel electrode and the above-mentioned. counterelectrode It is good also as a configuration 
which makes an abbreviation EQC potential of the above-mentioned pixel electrode, and 
potential of the above-mentioned counterelectrode by preparing the non-selection period held 
on the electrical potential difference impressed to the above-mentioned selection period, making 
the 3rd switching element of the above turn on in the above-mentioned reset period, and making 
it flow through the above-mentioned pixel electrode and a counterelectrode. 
[0043] 

According to the above-mentioned configuration, in a reset period, the above-mentioned drive 
control means makes the 3rd switching element turn on. and makes potential of a pixel electrode. 
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and potential of a counterelectrode an abbreviation EQC by making it flow through a pixel 
electrode and a counterelectrode. Since it prevents that the molecule which constitutes a 
medium is maintained by the orientation condition same for a long time by this and the 
manifestation of a memory effect can be controlled, a response characteristic is improvable. 
Moreover, since the effect of the orientation condition of the molecule which constitutes the 
medium in the frame in front of that at the time of a drive with the following frame can be 
reduced or prevented, the flow and tailing of an image can be prevented. Moreover, even if it is 
the case where impurity ion is contained in the matter layer, it can prevent that impurity ion is 
accumulated in a pixel electrode or a counterelectrode. 
[0044] 

Moreover, it is good also as a configuration in which the above-mentioned drive control means 
supplies the square wave reversed on the basis of the potential of the above-mentioned 
counterelectrode at the above-mentioned selection period to the above-mentioned pixel 
electrode as the 1 st data signal of the above in this case. 
[0045] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1 st. Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1 st« It has the pixel which comes to have the above-mentioned pixel 
electrode, the above-mentioned counterelectrode. the 1 st switching element of the above, and 
the 3rd switching element. The above-mentioned drive control circuit It is good also as a 
configuration which carries out drive control with the scan signal for carrying out drive control of 
the 1 st switching element in the pixel which adjoins each pixel concerned in the 3rd switching 
element of the above in each above-mentioned pixel. 
[0046] 

According to the above-mentioned configuration, the 1 st switching element in each pixel on one 
line is connected to one scan signal line, and the. 3rd switching element in each pixel on other 
Rhine which ac|joins the above-mentioned one line is connected. Therefore, while the scan of 
one scan signal line performs write-in actuation (drive actuation of an image display period) to 
each pixel by which the 1st switching element was connected to the scan signal line concerned, 
a reset action (drive actuation of a reset period) can be performed to each pixel by which the 
1st switching element was connected to the scan signal line concerned. That is, the pixel train 
(element array) to which write-in actuation is carried out, and the pixel train to which a reset 
action is carried out can be driven to coincidence. Thereby, increase of drive frequency can be 
prevented. 
[0047] 

Moreover, it is good also as a configuration in which the above-mentioned drive control means 
repeats supply of the active signal to the scan signal line of odd lines, and the scan of the active 
signal to the scan signal line of even lines by turns for every frame in this case. 
[0048] 

According to the above-mentioned configuration, the time amount ratio of the image display 
period, (hold period; gradation display period by the input of a gradation signal) and reset period 
(blanking period) in each pixel is set to 1:1, and a good intermittent display (intermittent lighting) 
can be performed. 
[0049] 

In the above-mentioned configuration, moreover, in addition, the 2nd data signal line for supplying 
the 2nd data signal to the above-mentioned counterelectrode formed the data signal line of the 
above 1st. abbreviation parallel, and by turns. Have the 1st switching element of the above which 
connects the above-mentioned counterelectrode and the data signal line of the above 2nd, and 
the 2nd switching element by which drive control is carried out with a common scan signal, and 
the above-mentioned drive control means is set at the above-mentioned image display period. 
The 1 st switching element and 2nd switching element of each pixel which were connected to the 
above-mentioned scan signal line are made to turn on. By supplying the 1 st data signal and 2nd 
data signal according to the image displayed on each pixel concerned in the condition at the pixel 
electrode and counterelectrode of the data signal line of the above 1st. and the 2nd data signal 



' JP-A-2006-343697 



19/106 i; 



line to each above-mentioned pixel, respectively By making the selection period which impresses 
the electrical potential difference for image display between the pixel electrodes and 
counterelectrodes in each above-mentioned pixel, and the 1st switching element and 2nd 
switching element of each pixel which were connected to the above-mentioned scan signal line 
turn off It is good also as a configuration which prepares the non-selection period which makes 
the electrical potential difference impressed between the pixel electrodes and counterelectrodes 
in each above-mentioned pixel at the above-mentioned selection period hold 
[0050] 

According to the above-mentioned configuration, each data signal supplied from the data signal 
line of the above 1 st and the 2nd data signal line can perform image display appropriately by 
controlling the potential of a pixel electrode, and the potential of a counterelectrode. Moreover, 
in a reset period, by setting the 3rd switching element to ON. it is connecting a pixel electrode 
and a counterelectrode electrically, and abbreviation etc. spreads these inter-electrode potential 
difference, and can do it. 
[0051] 

Moreover, it is good also as a configuration which sets the potential of the 1 st data signal [ in / 
in this case / in the above-mentioned drive control means / the above-mentioned selection 
period ], and the 2nd data signal as reverse potential on the basis of the potential of the two 
electrodes concerned in case the potential difference of the above-mentioned pixel electrode 
and a counterelectrode becomes an abbreviation EQC in the above-mentioned reset period. 
Here, the size relation to a reference potential is contrary to reverse potential, and the absolute 
value of a difference with a reference potential is the thing of equal potential mutually. 
[0052] 

According to the above-mentioned configuration, the potential of the 1st data signal in the 
above-mentioned selection period and the 2nd data signal is set as reverse potential on the 
basis of the potential of the two electrodes concerned in case the potential difference of the 
above-mentioned pixel electrode and a counterelectrode becomes an abbreviation EQC in the 
above-mentioned reset period. Thereby, as compared with the write-in electrical potential 
difference (difference of each potential and reference potential of the 1 st and 2nd data signals) 
to each of a pixel electrode and a counterelectrode, the twice as many electrical potential 
difference as this can be impressed to a matter layer. That is, even if it is the case where the 
switching element and data signal circuit of the same pressure-proofing as the former are used, 
it becomes possible to impress a twice as many electrical potential difference as this to a matter 
layer compared with the former. Therefore, the intermittent display which the high-voltage drive 
of was attained and has improved the response characteristic can be performed. 
[0053] 

Moreover, it is good also as a configuration equipped with the 1 st auxiliary capacity formed 
between an auxiliary capacity line, and the above-mentioned pixel electrode and the above- 
mentioned auxiliary capacity line, and the 2nd auxiliary capacity formed between the above- 
mentioned counterelectrode and the above-mentioned auxiliary capacity line. 
[0054] 

According to the above-mentioned configuration, effect of the leakage current in the 1 st and 
2nd switching elements of the above can be made small by having the 1st and 2nd auxiliary 
capacity. 
[0055] 

Moreover, it is prepared on the substrate with same above-mentioned pixel electrode and 
counterelectrode, and the above-mentioned auxiliary capacity line may be a configuration 
currently formed through the insulating layer to the above-mentioned pixel electrode and the 
counterelectrode on the substrate with which the above-mentioned pixel electrode and the 
counterelectrode were prepared in between. 
[0056] 

Moreover, the capacity value of the auxiliary capacity of the above 1 st and the capacity value of 
the auxiliary capacity of the above 2nd are in abbreviation etc. by carrying out and it is good 
also as a configuration. 
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[0057] 

According to the above-mentioned configuration, even if potential fluctuation of an auxiliary 
capacity line arises, since [ on which the value of the potential fluctuation produced in each of 
the 1 St and 2nd data electrode spreads abbreviation etc. ] it becomes, target applied voltage can 
be applied suitable for a matter layer, and the display nonuniformity by potential fluctuation can 
be controlled. 
[0058] 

Moreover, the capacity value of the parasitic capacitance formed between the capacity value of 
the parasitic capacitance formed between the scan signal lines connected to the above- 
mentioned pixel electrode, the 1st switching element of the above, and the 2nd switching 
element and the scan signal line connected to the above-mentioned counterelectrode, the 1st 
switching element of the above, and the 2nd switching element is in abbreviation etc. by carrying 
out, and it is good also as a configuration. 
[0059] 

Since according to the above-mentioned configuration the value of the potential fluctuation 
produced in each of a pixel electrode and a counterelectrode becomes equal even if potential 
fluctuation of a scan signal line arises, target applied voltage can be applied suitable for a matter 
layer, and the display nonuniformity by potential fluctuation can be controlled. 
[0060] 

Moreover, the capacity value of the 1st parasitic capacitance formed between the above- 
mentioned pixel electrode and the data signal line of the above 1 st. The capacity value of the 
2nd parasitic capacitance formed between the above-mentioned counterelectrode and the data 
signal line of the above 1st, The capacity value of the 3rd parasitic capacitance formed between 
the above-mentioned ****** electrode and the data signal line of the above 2nd and the 
capacity value of the 4th parasitic capacitance formed between the above-mentioned 
:ie:Mc******* and the data signal line of the above 2nd are in abbreviation etc. by carrying out, 
and it is good also as a configuration. 
[0061] 

According to the above-mentioned configuration, even if potential fluctuation arises in a pixel 
electrode and a counterelectrode. the value of the potential fluctuation produced in two 
electrodes becomes equal. That is, since migration of the charge in the above 1st - the 4th 
parasitic capacitance accompanying potential fluctuation of a pixel electrode and a 
counterelectrode is completed only within the various parasitic capacitance except display 
capacity (capacity formed with a pixel electrode, a matter phase, and a counterelectrode). it can 
apply target applied voltage suitable for a matter layer, and can control the display nonuniformity 
by potential fluctuation. 
[0062] 

Moreover, it is good also as a conflguration with each larger capacity value of the above 1st - 
the 4th parasitic capacitance than the capacity value of the 5th parasitic capacitance formed 
between the above-mentioned pixel electrode and the above-mentioned scan signal line, and the 
capacity value of the 6th parasitic capacitance formed between the above-mentioned 
counterelectrode and the above-mentioned scan signal line. 
[0063] 

According to the above-mentioned configuration, the potential of a pixel electrode and a 
counterelectrode can be stabilized more by making the above 1 st - the. 4th. parasitic capacitance 
larger than the 5th parasitic capacitance of the above, and the 6th parasitic capacitance. 
Thereby, at the time of switching of a switching element the field changes of a display part by 
volume (capacity formed with a pixel electrode, a matter phase, and a counterelectrode) can be 
controlled, and generating of a flicker can be controlled. 
[0064] 

Moreover, it is good also as a configuration equipped with a discharge means to make the charge 
accumulated between the above-mentioned pixel electrode and the counterelectrode by the 
electrical potential difference for the above-mentioned image display discharge. 
[0065] 
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According to the above-mentioned configuration, the charge accumulated in the above- 
mentioned two electrodes by the electrical potential difference for image display impressed 
between the above-mentioned pixel electrode and the counterelectrode can be made to 
discharge with the above-mentioned discharge means. That is. after impressing the electrical 
potential difference for image display between the above-mentioned pixel electrode and a 
counterelectrode, before impressing the electrical potential difference for the following image 
display between pixel electrodes and counterelectrodes concerned, the charge accumulated in 
the above-mentioned two electrodes by the electrical potential difference for the above- 
mentioned image display can be made to discharge. Since the medium enclosed with the matter 
layer is not maintained by the orie'ntation condition same for a long time by this, the effect of the 
above memory effects can be controlled. Therefore, when displaying the following image (i.e., 
when impressing the electrical potential difference for the following image display), it can prevent 
that a speed of response falls. Moreover, when displaying the following image, the effect of the 
array condition of the molecule which constitutes the medium in a former frame is reduced or 
prevented, and can prevent the flow and tailing of an image. Moreover, even if it is the case 
where impurity ion exists in a medium, are recording of the impurity ion to a pixel electrode or a 
counterelectrode is resettable. By this, it becomes impossible for impurity ion to have a bad 
influence on the occasion of a drive, a good drive can carry out, and dependability can be raised. 
[0066] 

In addition, it is good also as a configuration whose above-mentioned discharge means is the 
resistance element prepared so that the above-mentioned pixel electrode and the above- 
mentioned scan signal line might be connected. 
[0067] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1st, Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1 st. One substrate of the above-mentioned substrate which carries 
out opposite is equipped with the pixel which comes to have the above-*-mentioned pixel 
electrode, the above-mentioned counterelectrode, and the 1st switching element of the above. 
The above-mentioned discharge means It is good also as a configuration which is the resistance 
element prepared in the substrate of the method of top Norikazu so that the pixel electrode of 
each above-mentioned pixel and other scan signal lines which acUoined the scan signal line which 
controls the 1 st switching element of each pixel concerned, and have been arranged might be 
connected. 
[0068] 

Moreover, it has the capacity signal line connected through a capacitative element between the 
above-mentioned pixel. elejstrodes, and the. above-mentioned discharge means is good also as a 
configuration which is the resistance element prepared so that the above-mentioned pixel 
electrode and the above-mentioned capacity signal line might be connected. 
[0069] 

According to the configuration of one of the above, the above-mentioned resistance element 
functions as a discharge means to make the charge accumulated between the pixel electrode 
and the counterelectrode discharge. 
[0070] 

Moreover, as for the resistance of the above-mentioned resistance element, in the configuration 
equipped with the resistance element of one of the above, it is desirable to be set as the value 
which makes it discharge at a period until the 1 st following data signal is supplied after the 
charge accumulated between the above-mentioned pixel electrode and the counterelectrode is 
supplied to the 1st data signal by the above-mentioned pixel electrode. 
[0071] 

Since the charge accumulated between the pixel electrode and the counterelectrode can be 
made to discharge at a period until the 1st following data signal is supplied according to the 
above-mentioned configuration, the effect of a memory effect can be controlled more suitably. 
[0072] 

Moreover, the above-mentioned pixel electrode, the 1 st switching element of the above, and the 
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above-mentioned discharge means are good also as a configuration with which one side of the 

substrate of the above-mentioned pair which carries out opposite is equipped. 

[0073] 

Moreover, you may have the orientation nominal member which promotes change of extent of 
the optical anisotropy at the time of electricHield impression into the above-mentioned matter 
layer. . 
[0074] 

According to the above-mentioned configuration, change of extent of the optical anisotropy at 
the time of electric-fieid impression is promoted by the above-mentioned orientation nominal 
member. Thereby, optical anisotropy can be made to discover in a large temperature 
requirement. That is, optical anisotropy can be made to discover in a large temperature 
requirement by impressing electric field to the medium in which the optical isotropy is shown at 
the time of no electric-field impressing. In addition, as such an orientation nominal member, that 
to which the polymerization of the polymerization nature compound was carried out can be used, 
for example. 
[0075] 

Moreover, the above-mentioned pixel electrode and a counterelectrode are good also as a 
configuration currently arranged at least in one side of the substrate of the above-mentioned 
pair so that the electric field of a substrate side parallel direction may be generated. 
[0076] 

Moreover, the above-mentioned pixel electrode and a counterelectrode may be transparent. 
[0077] 

According to the above-mentioned configuration, since the above-mentioned pixel electrode and 
a counterelectrode are transparence, permeability can be raised. Moreover, when, forming the 
orientation nominal member in which the polymerization was carried out by the optical exposure 
into a matter layer for example, ultraviolet radiation can be irradiated also to the field on the 
above-mentioned two electrodes by carrying out an optical exposure from the substrate side 
with which the polymerization nature compound which carries out a polymerization is added by 
optical exposure, and the above-mentioned pixel electrode and a counterelectrode are formed 
into a matter layer. Since unreacted polymerization nature compounds are reducible, 
dependability aggravation of an electrical-potential-difference retention fall etc. can be 
prevented. 
[0078] 

Moreover, one side of the substrate of the above-mentioned pair is equipped with the above- 
mentioned pixel electrode and the counterelectrode. and the color filter may be formed in the 
substrate in which the above-mentioned pixel electrode and a counterelectrode concerned were 
formed. 
[0079] 

According to the above-mentioned configuration, the above-mentioned pixel electrode and a 
counterelectrode are formed only in one substrate. For this reason, as compared with the case 
where each of these electrodes are installed in a substrate different, respectively, the precision 
of the alignment of both substrates demanded in a production process becomes low. 
[0080] 

Moreover, one side of the substrate of the above-mentioned pair is equipped with the above- 
mentioned pixel electrode and the counterelectrode. and they are good also as a configuration 
with the transparent substrate of another side of a substrate in which a pixel electrode and a 
counterelectrode concerned were formed. 
[0081] 

Since according to the above-mentioned configuration the substrate of above-mentioned 
another side is transparent and the electrode is not formed in the substrate of the another side 
concerned, permeability can be raised. Moreover, when, forming the orientation nominal member 
in which the polymerization was carried out by the optical exposure into a matter layer for 
example, the polymerization nature compound which carries out a polymerization is added by 
optical exposure in the matter layer, by carrying out an optical exposure from the substrate side 
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with which the above-mentioned pixel electrode and the counterelectrode are not formed, the 
field which can expose the above-mentioned matter layer is extended, and unreacted 
polymerization nature compounds can be reduced. For this reason, dependability aggravation of a 
display panel can be prevented. Moreover, the exposure of the light for carrying out the 
polymerization of the polymerization nature compound is reducible. 
[0082] 

Moreover, the above-mentioned pixel electrode and the counterelectrode may be arranged so 
that electric field may be generated in the direction of a substrate side normal of the above- 
mentioned pair which carries out opposite. 
[0083] 

According to the above-mentioned configuration, also in the field distant not only from near an 
interface with both the substrates in the above-mentioned matter layer but both substrates, 
since change of extent of optical anisotropy can be promoted, driver voltage can be low- 
battery-ized. 
[0084] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1st, Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1st. The pixel which comes to have the 1st switching element by 
which drive control is carried out with the scan signal which is connected to the above- 
mentioned pixel electrode and the pixel electrode concerned, and is supplied to the above- 
mentioned scan signal line It is good also as a configuration which is formed in the active-matrix 
substrate which is one substrate of the substrate of a top Norikazu pair, and is formed so that 
the above-mentioned counterelectrode may counter the opposite substrate which is a substrate 
of another side of the substrate of the above-mentioned pair with each above-mentioned pixel 
electrode. 
[0085] 

According to the above-mentioned configuration, in each pixel, a active-matrix drive can be 

carried out by the low battery. 

[0086] 

Moreover, it is good for the above-mentioned active-matrix substrate also as a configuration in 

which the color filter is formed. 

[0087] 

According to the above-mentioned configuration, the color filter is formed in the above- 
mentioned active-matrix substrate. In this case, compared with the case where an opposite 
substrate is equipped with a color filter, the precision of the alignment of both substrates 
demanded in a production process becomes low. 
[0088] 

Moreover, the above-mentioned opposite substrate and a counterelectrode may be transparent. 
[0089] 

According to the above-mentioned configuration, since the above-mentioned opposite substrate 
and the counterelectrode are transparent, they can raise permeability. Moreover, when, forming 
the orientation nominal member in which the polymerization was carried out by the optical 
exposure into a matter layer for example, the polymerization nature compound which carries out 
a polymerization is added by optical exposure in the matter layer, by carrying out an optical 
exposure from the above-mentioned opposite substrate side, the field which can expose the 
above-mentioned matter layer is extended, and unreacted polymerization nature compounds can 
be reduced. Thereby, dependability aggravation of a display panel can be prevented Moreover, 
the exposure of the light for carrying out the polymerization of the polymerization nature 
compound is reducible. 
[0090] 

Moreover, it is good also as a configuration in which auxiliary capacity is connected to the 
display capacity formed of the above-mentioned pixel electrode, a counterelectrode, and the 
above-mentioned matter layer, and juxtaposition. 
[0091] 
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Since the capacity formed between a pixel electrode and a counterelectrode becomes large 
according to the above-mentioned configuration, effect of the leakage current in the 1st 
switching element and matter layer can be made small. 
[0092] 

Moreover, the above-mentioned medium may show a cholestertc blue phase. Or the chiral agent 

may be added by the above-mentioned medium. 

[0093] 

A memory effect tends to discover especially the medium of one of the above. For this reason, 
when using these media, it is desirable to reduce the effect of a memory effect by considering as 
one of the above-mentioned configurations. 
[0094] 

The display of this invention is characterized by having the display panel of one of the above. 
[0095] 

Since the medium enclosed with the matter layer is not maintained by the orientation condition 
same for a long time according to the above-mentioned configuration, the effect of the above 
memory effects can be controlled. Therefore, when displaying the following image (i.e., when 
impressing the electrical potential difference for the following image display), it can prevent that 
a speed of response falls. Moreover, when displaying the following image, the effect of the array 
condition of the molecule which constitutes the medium in a former frame is reduced or 
-prevented, and can prevent the flow and tailing of an image. Moreover, even if it is the case 
where impurity ion exists in a medium, are recording of the impurity ion to a pixel electrode or a 
counterelectrode is resettable. By this, it becomes impossible for impurity ion to have a bad 
influence on the occasion of a drive, a good drive can carry out. and dependability can be raised. 
Moreover, since the speed of response is essentially quick, by the above-mentioned 
configuration, a speed of response is quick and, as for the display using the medium from which 
extent of optical anisotropy changes with electricfield impression, dependability can realize 
highly the display in which intermittent lighting is possible. 
[0096] 

The display of this invention Moreover, the substrate of a pair at least with transparent one side, 
It has the matter layer pinched among both the above-mentioned substrates, and the pixel 
electrode and counterelectrode for impressing electric field to the above-mentioned matter 
layer. It is the display which displays by impressing electric field to the above-mentioned matter 
layer. The above-mentioned matter layer The optical isotropy is shown at the time of no 
electric-field impressing, and it consists of a medium from which the direction of orientation of a 
molecule changes and extent of optical anisotropy changes with electric-field impression. After 
impressing the electrical potential difference for image display between the above-mentioned 
pixel electrode and a counterelectrode, before impressing the electrical potential difference for 
the following image display between pixel electrodes and counterelectrodes concerned, so that 
potential of the above-mentioned pixel electrode and potential of the above-mentioned 
counterelectrode may be made into an abbreviation EQC It is characterized by having the drive 
control means which controls the potential of the above-mentioned pixel electrode and/or a 
counterelectrode. Here, the above-mentioned drive control means may be formed on the 
substrate of one of the above, or the exterior of the above-mentioned substrate may be 
equipped with it. That is, the above-mentioned drive control means may be formed in the display 
panel constituted by the substrate and matter layer of the above-mentioned pair which carries 
out opposite, or the exterior of a display panel may be equipped with it. 
[0097] 

Since the medium enclosed with the matter layer is not maintained by the orientation condition 
same for a long time according to the above-mentioned configuration, the effect of the above 
memory effects can be controlled. Therefore, when displaying the following image (i.e.. when 
impressing the electrical potential difference for the following image display), it can prevent that 
a speed of response falls. Moreover, when displaying the following image, the effect of the array 
condition of the molecule which constitutes the medium in a former frame is reduced or 
prevented, and can prevent the flow and tailing of an image. Moreover, even if it is the case 
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where impurity ion exists in a medium, are recording of the impurity ion to a pixel electrode or a 
counterelectrode is resettable. By this, it becomes impossible for impurity ion to have a bad 
influence on the occasion of a drive, a good drive can carry out and dependability can be raised. 
[0098] 

Moreover, the 1 st switching element connected to the above-mentioned pixel electrode and the 
scan signal line which supplies the scan signal for connecting with the 1 st switching element of 
the above, and carrying out drive control of the 1st switching element concerned, Connect with 
the 1st switching element of the above, and when the 1st switching element concerned is ON It 
has the 1st data signal line which applies the 1st data signal to the above-mentioned pixel 
electrode through the 1 st switching element concerned. The above-mentioned drive control 
means During an one-frame period, it is good also as a configuration which establishes the reset 
period which makes an abbreviation EQC the image display period which impresses the electrical 
potential difference for image display, and the potential of the above-mentioned pixel electrode 
and the potential of the above-mentioned counterelectrode between the above-mentioned pixel 
electrode and a counterelectrode. 
[0099] 

According to the above-mentioned configuration, the above-mentioned drive control means 
establishes the reset period which makes an abbreviation EQC the image display period which 
impresses the electrical potential difference for image display, and the potential of the above- 
mentioned pixel electrode and the potential of the above-mentioned counterelectrode between 
the above-mentioned pixel electrode and a counterelectrode during an one-frame period Since 
the medium enclosed with the matter layer is not maintained by the orientation condition same 
for a long time by this, the effect of the above memory effects can be controlled. Therefore, at 
the time of a drive with the following frame, it can prevent that a speed of response falls, and the 
flow and tailing of an image can be prevented. Moreover, even if it is the case where impurity ion 
exists in a medium, are recording of the impurity ion to a pixel electrode or a counterelectrode is 
resettable. By this, it becomes impossible for impurity ion to have a bad influence on the 
occasion of a drive, a good drive can carry out, and dependability can be raised 
[0100] 

In addition, the above-mentioned drive control means is set in this case at the above-mentioned 
image display period. By making the 1 st switching element connected to the above-mentioned 
scan signal line turn on. and supplying the 1st data signal for image display to the above- 
mentioned pixel electrode from the data signal line of the above 1st in the condition The 
selection period which impresses the electrical potential difference for image display between 
the above-mentioned pixel electrode and the above-mentioned counterelectrode, The 1st 
switching element connected to the above-mentioned scan signal line is made to turn off. The 
electrical potential difference between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode The non-selection period held on the electrical potential difference 
impressed to the above-mentioned selection period is prepared. In the above-mentioned reset 
period It is good also as a configuration which is made to turn on the 1 st switching element 
connected to the above-mentioned scan signal line, and supplies the 1 st data signal of the 
above-mentioned counterelectrode and abbreviation same electric potential to the above- 
mentioned pixel electrode from the data signal line of the above 1 st in the condition. 
[0101] 

According to the above-mentioned configuration, in a selection period and a non-selection 
period, the suitable image according to the 1st data signal supplied from the 1st data signal of 
the above can be displayed by carrying out the print of the electrical potential difference for 
image display to a matter layer. 
[0102] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1st. Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1st. It has the pixel which comes to have the above-mentioned pixel 
electrode, the above-mentioned counterelectrode, and the 1st switching element of the above. 
The above-mentioned drive control means About each above-mentioned scan signal line, at the 
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above-mentioned selection period The 1 st switching element of each pixel connected to the 
scan signal line concerned is made to turn on. The 1st data signal according to the image 
displayed on the pixel electrode of each above-mentioned pixel from the data signal line of the 
above 1st in the condition at each pixel concerned is supplied. At the above-mentioned non- 
selection period The 1st switching element of each pixel connected to the scan signal line 
concerned is made to turn off. At the above-mentioned reset period It is good also as a 
configuration which is made to turn on the 1st switching element of each pixel connected to the 
scan signal line concerned, and supplies the 1st data signal of the above-mentioned 
counterelectrode and abbreviation same electric potential to the pixel electrode of each above- 
mentioned pixel froni the data signal line of the above 1st in the condition. 
[0103] 

According to the above-mentioned configuration, about each pixel (pixel location) connected to 
the same scan signal line (one line), before the selection period of the following frame is started, 
the reset period is established so that the orientation condition (array condition) of the molecule 
which constitutes the medium of each pixel connected to the one line may be in the condition 
which shows the optical isotropy. Since it prevents that the molecule which constitutes a 
medium is maintained by the orientation condition same for a long time by this and the 
manifestation of a memory effect can be controlled, a response characteristic is improvable. 
Moreover, since the effect of the orientation condition of the molecule which constitutes the 
medium in the frame in front of that at the time of a drive with the following frame can be 
reduced or prevented, the flow and tailing of an image can be prevented. Moreover, even if it is 
the case where impurity ion is contained in the matter layer, it can prevent that impurity ion is 
accumulated in a pixel electrode or a counterelectrode. 
[0104] 

Moreover, are prepared so that the above-mentioned pixel electrode and a counterelectrode 
may be connected, and with a different signal from the 1 st switching element of the above, have 
the 3rd switching element by which drive control is carried out, and the above-mentioned drive 
control means is set at the above-mentioned image display period. By making the 1st switching 
element connected to the above-mentioned scan signal line turn on. and supplying the 1 st data 
signal for image display to the above-mentioned pixel electrode from the data signal line of the 
above 1st in the condition The selection period which impresses the electrical potential 
difference for image display between the above-mentioned pixel electrode and the above- 
mentioned counterelectrode. The 1 st switching element connected to the above-mentioned scan 
signal line is made to turn off. The electrical potential difference between the above-mentioned 
pixel electrode and the above-mentioned counterelectrode It is good also as a configuration 
which makes an abbreviation EQC potential of the above-mentioned pixel electrode, and 
potential of the above-mentioned counterelectrode by preparing the non-selection period held 
on the electrical potential difference impressed to the above-mentioned selection period, making 
the 3rd switching element of the above turn on in the above-mentioned reset period, and making 
it flow through the above-mentioned pixel electrode and a counterelectrode. 
[0105] 

According to the above-mentioned configuration, in a reset period, the above-mentioned drive 
control means makes the 3rd switching element turn on, and makes potential of a pixel electrode, 
and potential of a counterelectrode an abbreviation EQC by making K flow through a pixel 
electrode and a counterelectrode. Since it prevents that the molecule which constitutes a 
medium is maintained by the orientation condition same for a long time by this and the 
manifestation of a memory effect can be controlled, a response characteristic is improvable. 
Moreover, since the effect of the orientation condition of the molecule which constitutes the 
medium in the frame in front of that at the time of a drive with the following frame can be 
reduced or prevented, the flow and tailing of an image can be prevented. Moreover, even if it is 
the case where impurity ion is contained in the matter layer, it can prevent that impurity ion is 
accumulated in a pixel electrode or a counterelectrode. 
[0106] 

Moreover, it is good also as a configuration in which the above-mentioned drive control means 
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supplies the square wave reversed on the basis of the potential of the above-mentioned 
counterelectrode at the above-mentioned selection period to the above-mentioned pixel 
electrode as the 1st data signal of the above in this case. 
[0107] 

Moreover, two or more above-mentioned scan signal lines and the data signal line of two or more 
above 1st, Were prepared for every combination of the above-mentioned scan signal line and the 
data signal line of the above 1 st. It has the pixel which comes to have the above-mentioned pixel 
electrode, the above-mentioned counterelectrode, the 1st switching element of the above, and 
the 3rd switching element The above-mentioned drive control circuit It is good also as a 
configuration which carries out drive control with the scan signal for carrying out drive control of 
the 1st switching element in the pixel which adjoins each pixel concerned in the 3rd switching 
element of the above in each above-mentioned pixel. 
[0108] 

According to the above-mentioned configuration, the 1st switching element in each pixel on one 
line is connected to one scan signal line, and the 3rd switching element in each pixel on other 
Rhine which adjoins the above-mentioned one line is connected. Therefore, while the scan of 
one scan signal line performs write-in actuation (drive actuation of an image display period) to 
each pixel by which the 1st switching element was connected to the scan signal line concerned, 
a reset action (drive actuation of a reset period) can be performed to each pixel by which the 
1st switching element was connected to the scan signal line concerned. That is. the pixel train 
(equipment train) to which write-in actuation Is carried out. and the pixel train to which a reset 
action is carried out can be driven to coincidence. Thereby, increase of drive frequency can be 
prevented. 
[0109] 

Moreover, it is good also as a configuration in which the above-mentioned drive control means 
repeats supply of the active signal to the scan signal line of odd lines, and the scan of the active 
signal to the scan signal line of even lines by turns for every frame in this case. 
[0110] 

According to the above-mentioned configuration, the time amount ratio of the image display 
period (hold period; gradation display period by the input of a gradation signal) and reset period 
(blanking period) in each pixel is set to 1:1, and a good intermittent display (intermittent lighting) 
can be performed. 
[0111] 

In the above-mentioned configuration, moreover, in addition, the 2nd data signal line for supplying 
the 2nd data signal to the above-mentioned counterelectrode formed the data signal line of the 
above 1 st. abbreviation parallel, and by turns. Have the 1 st switching element of the above which 
connects the above-mentioned counterelectrode and the data signal line of the above 2nd, and 
the 2nd switching element by which drive control is carried out with a common scan signal, and 
the above-mentioned drive control means is set at the above-mentioned image display period 
The 1st switching element and 2nd switching element of each pixel which were connected to the 
above-mentioned scan signal line are made to turn on. By supplying the 1st data signal and 2nd 
data signal according to the image displayed on each pixel concerned in the condition at the pixel 
electrode and counterelectrode of the data signal line of the above 1 st. and the 2nd data signal 
line to each above-mentioned pixel, respectively By making the selection period which impresses 
the electrical potential difference for image display between the pixel electrodes and 
counterelectrodes in each above-mentioned pixel, and the 1st switching element and 2nd 
switching element of each pixel which were connected to the above-mentioned scan signal line 
turn off It is good also as a configuration which prepares the non-selection period which makes 
the electrical potential difference impressed between the pixel electrodes and counterelectrodes 
in each above-mentioned pixel at the above-mentioned selection period hold. 
[0112] 

According to the above-mentioned configuration, each data signal supplied from the data signal 
line of the above 1st and the 2nd data signal line can perform image display appropriately by 
controlling the potential of a pixel electrode, and the potential of a counterelectrode. Moreover. 
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in a reset period, by setting the 3rd switching element to ON, it is connecting a pixel electrode 
and a counterelectrode electrically, and abbreviation etc. spreads these tnter^electrode potential 
difference, and can do it 
[0113] 

Moreover, the potential of the 1 st data signal [ in / in this case / in the above-mentioned drive 
control means / the above-mentioned selection period ] and the 2nd data signal is good also as 
a configuration which sets it as reverse potential on the basis of the potential of the two 
electrodes concerned in case the potential difference of the above-mentioned pixel electrode 
and a counterelectrode becomes an abbreviation EQC in the above-mentioned reset period. 
[0114] 

According to the above-mentioned configuration, the potential of the 1 st data signal in the 
above-mentioned selection period and the 2nd data signal is set as reverse potential on the 
basis of the potential of the two electrodes concerned in case the potential difference of the 
above-mentioned pixel electrode and a counterelectrode becomes an abbreviation EQC in the 
above-mentioned reset period. Thereby, as compared with the writeHn electrical potential 
difference (difference of each potential and reference potential of the 1st and 2nd data signals) 
to each of a pixel electrode and a counterelectrode, the twice as many electrical potential 
difference as this can be impressed to a matter layer. That is, even if it is the case where the 
switching element and data signal circuit of the same pressure-proofing as the fomner are used, 
it becomes possible to impress a twice as many electrical potential difference as this to a matter 
layer compared with the former. Therefore, the intermittent display which the high-voltage drive 
of was attained and has improved the response characteristic can be performed. 
[Effect of the Invention] 
[0115] 

As mentioned above, the display panel or display of this invention makes an abbreviation EQC 
potential of the above-mentioned pixel electrode, and potential of the above-mentioned 
counterelectrode. before impressing the electrical potential difference for the following image 
display between pixel electrodes and counterelectrodes concerned, after impressing the 
electrical potential difference for image display between the above-mentioned pixel electrode 
and a counterelectrode. 
[0116] 

Since the medium enclosed with the matter layer is not maintained by the orientation condition 
same for a long time by this, the effect of the above memory effects can be controlled. 
Therefore, when displaying the following image (i.e.. when impressing the electrical potential 
difference for the following image display), it can prevent that a speed of response falls. 
Moreover, when displaying the following image, the effect of the array condition of the molecule 
which constitutes the medium in a former frame is reduced or prevented, and can prevent the 
flow and tailing of an image. 
[0117] 

Moreover, even if it is the case where impurity ion exists in a medium, are recording of the 
impurity ion to a pixel electrode or a counterelectrode is resettable. By this, it becomes 
impossible for impurity ion to have a bad influence on the occasion of a drive, a good drive can 
carry out. and dependability can be raised. 
[Best Mode of Carrying Out the Invention] 
[0118] 

[Operation gestalt 1] 

One operation gestalt of this invention is explained based on drawing. Drawine 1 is the sectional 
view showing the outline configuration for 1 pixel in the display device (display panel) 190 with 
which the display concerning this operation gestalt is equipped. This display is equipped with two 
or more such display devices 1 90. 
[0119] 

As a display device 190 is shown in drawing 1 . the matter layer 103 is pinched between two 
substrates 101.102. the medium in which the optical isotropy (macroscopic — seeing — etc. — 
what is necessary is just a direction) is shown at the time of no electricHield impressing, and 
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optical anisotropy is shown at the time of electric-field impression is enclosed with the matter 
layer 103. In addition, about the medium enclosed with the matter layer 103. it mentions later 
[0120] 

Moreover, opposite arrangement of the data electrode 104 and the cornmon electrode 105 for 
impressing electric field to the matter layer 103 is carried out mutually at the opposed face with 
the substrate (opposite substrate) 102 in a substrate 101. Moreover, the insulator layer 106 is 
formed between the data electrode 104 and the common electrode 105. Furthermore, with the 
opposed face of both substrates in a substrate 101,102, the field of the opposite side is equipped 
with the polarizing plate 107,108, respectively. In addition, in subsequent explanation, each part 
material formed on a substrate 101 and this substrate 101 is called the active-matrix substrate 
100. 
[0121] 

And this indicating equipment displays by changing the direction of orientation of the liquid 
crystal in the matter layer 103 by the electric field formed by impressing an electrical potential 
difference between the data electrode 104 and the common electrode 105. In addition, drawing 6 
(a) expresses the condition (electrical-potential-difference condition of not impressing (OFF 
state)) that the electrical qotential difference is not impressed between the data electrode 104 
and the common electrode (drain electrode) 105, and drawing 6 (b) expresses the condition 
(electrical-potential-difference impression condition (ON state)) that the electrical potential 
difference is impressed between the data electrode 104 and the common electrode 105. 
[0122] 

Drawing 7 is the explanatory view having shown arrangement of the data electrode 104 and the 
common electrode 105, and the absorption shaft orientations of a polarizing plate 107.108. As 
shown in this drawing, the electrode 104 and electrode 105 in a display device 190 consist of a 
Kushigata electrode formed in the shape of a ctenidium. and each other are considered as 
opposite arrangement. Moreover, the polarizing plate 107,108 prepared in both the substrates 
101.102, respectively is formed so that the include angle the absorption shaft in each polarizing 
plate 107,108 and whose electrode expanding direction (direction which intersects 
perpendicularly in. the electricHleld impression direction) of the ctenidium part in each electrode 
104,105 are about 45 degrees may be made, while a mutual absorption shaft intersects 
perpendicularly. For this reason, the absorption shaft in each polarizing plate 107,108 is making 
the include angle of about 45 degrees to the electric-field impression direction by the electrode 
105,106. 
[0123] 

Drawing 5 is the outline top view of the active-matrix substrate 100. As shown in this drawing, 
the active-matrix substrate 100 has the drive circuit fields 14A and 14B and a viewing area 119 
on a substrate 101. In addition, although the drive circuit fields 14A and 14B are formed on the 
substrate 101 with this operation gestalt, you may be the configuration that a driving, signal is 
supplied from the drive circuit which does not restrict to this and was established in the exterior 
of a substrate 101. 
[0124] 

Two or more scan signal lines 1 1 1 each other arranged at abbreviation parallel and two or more 
data signal lines 1 10 which intersect perpendicularly with each scan signal line 1 1 1 are formed in 
the viewing area 119. And the pixel surrounded by two data signal lines 1 10 which acUoin two 
acijoining scan signal lines 1 1 1 as shown in drawing 1 for every partition is formed. In addition, the 
circuit diagram which drawing 5 showed caudad is a representative circuit schematic for 1 pixel 
of a display device 190, and is the same as the circuit diagram shown in drawing 3 . About the 
detail of this representative circuit schematic, it mentions later. 
[0125] 

Drawing 2 is the top view showing the 1 -pixel outline configuration in a display device 190, In 
addition, above-mentioned drawing 1 is the sectional view of the d-d* cross section indicated in 
drawing 2 . As shown in this drawing, the display device 190 equips each pixel with TFT (Thin 
Film Transistor)109 as a switching element. The data electrode 104 is connected to the drain 
electrode of TFT109. the data signal line 1 10 is connected to the source electrode of TFT109. 
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and the scan signal line 1 1 1 is connected to the gate electrode of TFT109. Moreover, the 
common electrode 105 is connected to the common signal line 112. It is possible for this to 
perform an active drive in inputting a signal into each data signal line 110 and the scan signal line 

1 1 1 by the data signal line drive circuit and scan signal-line drive circuit (for neither to be 
illustrated) with which the drive circuit fields 14B and 14A are equipped in a display device 190. 
respectively. 

[0126] 

Drawing 3 is the representative circuit schematic of 1 pixel of a display device 190. and is the 
same as the transparency circuit diagram Indicated in the lower part of drawing 5 . As shown in 
this drawing, the display capacity 120 exists between TFT109 and the common signal line 112. 
This display capacity 120 is a capacity which exists between the data electrode 104 and the 
common electrode 105. Furthermore, the auxiliary capacity 121 (capacity which exists between 
the data electrode 104 and the common signal line 112) exists between TFT109 and the common 
signal line 112. parasitic capacitance 122 exists between TFT109 and the scan signal line 111. 
and parasitic capacitance 123 exists between TFT109 and the data signal line 110. 
[0127] 

In the indicating equipment concerning this operation gestalt. the signal inputted from the data 
signal line 1 10 is held during the period until the following signal is inputted from- the data signal 
line 110 with the display capacity 120 which consists of a matter layer 103, and the auxiliary 
capacity 121 formed in juxtaposition at this (hold). 
[0128] 

Next, the manufacture approach of a display device 190 is explained. 
[0129] 

First, on the substrate 101 which consists of glass, after forming the metallic material which 
consists of a tantalum etc. by the sputtering method and performing patterning, the scan signal 
line 111, the gate electrode of TFT109, the common electrode 105. and the common signal line 

112 were formed by performing anodic oxidation. 
[0130] 

Next, by the plasma-CVD method, the silicone film was formed as a semi-conductor layer which 
constitutes a silicon nitride film, the channel layer of TFT109. etc. as gate dielectric film 106. and 
patterning was performed. 
[0131] 

Furthermore, the metallic material which consists of aluminum etc. was formed by the sputtering 
method, and the source electrode, the drain electrode, the data signal line 1 1 0. and the data 
electrode 104 of TFT109 were formed in coincidence by performing patterning. 
[0132] 

In addition, although the glass substrate is used as substrates 101 and 102 in the display device 
190, the quality of the material of substrates 101 and 102 is not restricted to this, and at least 
one side should just be a transparent substrate among substrates 101 and 102. Moreover, what 
is necessary is not to limit spacing between both substrates to this, and just to set it as 
arbitration with this operation gestalt, although spacing between both the substrates in a display 
device 190, i.e., the thickness of the matter layer 103, was set to 10 micrometers. 
[0133] 

Moreover, although it considered as the Kushigata electrode which formed the electrode 104 and 
the electrode 105 in the shape of a ctenidium and opposite arrangement was mutually carried 
out with this operation gestalt as shown in drawing 7 . the configuration of two electrodes 
104,105 may not be restricted to the Kushigata electrode, and may be changed suitably. 
Moreover, with this operation gestalt, although the electrode 104 and the electrode 105 were 
formed in the line breadth of 5 micrometers, and the inter-electrode distance (electrode spacing) 
of 5 micrometers, according to the gap not only between this but substrates 101 and substrates 
102, it can be set as arbitration. Moreover, as an ingredient of an electrode 104,105, various, 
conventionally well-known ingredients can be used as electrode materials, such as not only each 
above-mentioned ingredient but transparent electrode ingredients, such as ITO (indium stannic 
acid ghost), and metal-electrode ingredients other than the above. 
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[0134] 

Moreover, the organic thin film for adsorbing the isolation ion in the matter layer 103 or the 
orientation film with which the orientation of the medium enclosed with the matter layer 103 is 
assisted may be applied to the field by the side of the matter layer 103 of both the substrates 
101 and 102 (not shown). In addition, what gave rubbing beforehand may be used for organic thin 
films, such as polyimide, as such orientation film. 
[0135] 

With this operation gestalt. the mixture which mixed each following compound by the daily dose 

ratio shown below as a medium enclosed with the matter layer 1 03 was used. 

[0136] 

JC-1041XX 44.73mol%(46.931wt%) 
5CB 43.43mol94{35.1 wt%) 
ZU-4572 4.9mol%(1 0.3wt%) 
EHA 4.0mol%(2.4wt%) 
RM257 2.61mol%(5.0wt%) 
DMPAP 0.33mol%(0.27wt%) 

here — JC1041xx (Chisso Corp. make) — a nematic liquid crystal — a mixture — 5CB(s) (4- 
cyano-4' - pentyl biphenyl) A nematic liquid crystal and ZLl-4572 (Merck Co. (Merck) make) the 
Aldrich (Aldrich) make A chiral agent. EHA (2-ethyIhexyl acrylate, Aldrich (Aldrich) make) 
Monoacrylate, RM257 (Merck Co. make) is a diacrylate monomer and DMPAP (2 and 2- 
dimethoxy-2-phenyl acetophenon. Aldrich make) is a photopolymerization initiator. The chemical 
structure type of 5CB(s) is shown below. 
[0137] 
[Formula 1] 




[0138] 

In addition, the above-mentioned mixture showed the cholesteric blue phase in the temperature 

requirement of 326.3K to 319.5K. 

[0139] 

Next, carrying out temperature control so that the above-mentioned mixture may always 
become a cholesteric blue phase, without impressing electric field. UV irradiation was performed 
into this mixture and the polymerization of EHA and RM257 was carried out to it. Thus, the 
obtained medium was stabilized from 326.4K to 260K or less, and showed the cholesteric blue 
phase. 
[0140] 

The outline structure of a cholesteric blue phase is shown in drawing 8 and drawing 9 . As shown 
in these drawings, the cholesteric blue phase has the structure of high symmetric property. 
Moreover, although the cholesteric blue phase is the in general transparent matter (matter in 
which the optical isotropy is shown) in an optical wavelength field since it has the order (order 
structure, orientation order) of under optical wavelength, by impressing electric field, extent of 
orientation order changes and an optical anisotropy discovers it (extent of optical anisotropy 
changes). Namely, although isotropy is optically shown in general at the time of no electric-field 
impressing, in order that a liquid crystal molecule may consider as the other side in the direction 
of electric field by electric-field impression, as for a cholesteric blue phase, a grid discovers 
distortion and optical anisotropy. Therefore, the temperature requirement which can be used for 
a display is sharply expandable from the display using the conventional Kerr effect by using the 
above-mentioned mixture as a medium enclosed with the matter layer 1 03. 
[0141] 

Next, the drive approach of the display concerning this operation gestalt is explained. Drawing 4 
is an explanatory view for explaining the drive approach of the display concerning this operation 
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gestalt, and shows the voltage waveform impressed to the matter layer 103, and the light 
transmittance property of the matter layer 1 03 of changing with the voltage waveforms. In 
addition, drawing 4 shows the result performed to the above-mentioned display device 1 90 by 
impressing an electrical potential difference repeatedly by the polarity-reversals driving method. 
That is. drawing 4 shows the result at the time of impressing a direct electrical potential 
difference to the data electrode 1 04 and the common electrode 1 05. without connecting TFT 
(switching element)109 to the data electrode (pixel electrode) 104. 
[0142] 

The period Tf shown in drawing 4 is equivalent to one in a active-matrix drive. In addition, with 
''this operation gestalt. it is set as Tf=1 6.7ms. The die length of this period Tf is equivalent to die 
length of one frame at the time of 60Hz drive currently used by the conventional active-matrix 
drive. 
[0143] 

The period Tw of drawing 4 is equivalent to the image display period in a active-matrix drive, i.e., 
a selection period, and a subsequent non-selection period (a maintenance period, hold period). 
Moreover, with this operation gestalt, as shown in drawing 4 as a period Tr, the reset period 
(black display period) is established. That is. the image display period (a selection period and 
non-selection period) Tw and the reset period Tr which is a black display period are set up 
during the one-frame period Tf. 
[0144] 

As shown in drawing 4 . an electrical potential difference V or -V (the absolute value of V is 
larger than the threshold of the matter layer 103) is impressed to the matter layer 103 over 
Period Tw. In a active-matrix drive, all the pixel switches connected to one scan signal line 1 1 1 
are set to ON over a selection period, and an electrical potential difference is impressed to the 
matter layer 103 of each pixel connected to one above-mentioned scan signal line 1 1 1 in the 
condition by supplying the data electrical potential difference according to each pixel to each 
data signal line 1 10. Furthermore, all the pixel switches connected to the one scan signal line are 
turned off after that. Although a subsequent period turns into a non-selection period, since it is 
held with the display capacity 120 which consists of a matter layer 103, and the auxiliary 
capacity 121 formed in juxtaposition at it. a display condition is maintained (hold) and the 
electrical potential difference (data electrical potential difference) V supplied to the matter layer 

103 of each pixel connected to one above-mentioned scan signal line 111 at the selection period 
or -V becomes an image display period. 

[0145] 

Then, all the pixel switches connected to one above-mentioned scan signal line 1 1 1 are again set 
to ON. And the potential of the data electrode 104 of each pixel connected to each data signal 
line 110 concerned through each data signal line 1 10 in the condition is set as the same potential 
as the potential of the common electrode 105. In addition, the potential of the data electrode 

104 may not be the same potential as not necessarily strictly as the potential of the common 
electrode 105, but should just be the potential it can consider that is comparable substantially. In 
other words, what is necessary is just the potential which can set the permeability of the pixel to 
about 0. and can realize a black display condition substantially. 

[0146] 

Thereby, as shown in drawing 4 . relaxation is begun so that the permeability of the pixel may 
approach 0 at the reset period Tr, and the relaxation is completed in general within the reset 
period Tr (permeability will be in about 0 condition). Consequently, before the selection period of 
the following frame is started, the condition of the matter layer 103 in the image display period 
Tw of a front frame is canceled by the condition (permeability is about 0 condition) which shows 
the optical isotropy in general (reset). 
[0147] 

Therefore, whenever an electrical potential difference is impressed to the matter layer 103 at 
the selection period of the following frame, as the molecule (dielectric molecule) contained in the 
matter layer 103 shows the orientation condition in a front frame to shift to drawing 4 rather 
than is begun, shift is started from the condition of permeability 0 (or about 0). For this reason, 
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the phenomenon (animation dotage) of tailing and flow of an image on a screen can be controlled. 
[0148] 

In addition, the relaxation time became short, so that the image display period Tw was shortened 
(it is about the reset period Tr). when it set the one-frame period Tf constant and the reset 
period Tr was changed, where the matter layer 103 is kept at 273K, As a result of setting it as 1 
frame Tf=1 6.7ms and more specifically changing the image display period Tw with 16.7ms. 
1 1 .2ms, 8.3ms, and 5 or 5ms (the reset period Tr was changed with 0 second. 5.5ms. 8.4ms. and 
11.2ms). the relaxation times were 6ms. 4ms, 3ms. and 2ms, respectively. This shows that the 
relaxation time becomes long, so that the image display period Tw is long (i.e.. so that the period 
which is impressing the same electrical potential difference to the matter layer 103 is long). 
[0149] 

If an orientation condition carries out long duration maintenance of the condition of having 
changed to the condition which shows optical anisotropy. by carrying out long duration 
Impression of the electric field from the condition which shows the optical isotropy. even if this 
stops electric-field impression, it means that the phenomenon (this phenomenon is called a 
"memory effect" on these specifications) in.which of the relaxation to an opticaHsotropy 
condition becomes slow compared with the case where long duration impression of the electric 
field is not carried out has happened. Moreover, it turns out that it becomes so large that the 
period which holds the effect of the above-mentioned result to a memory effect from the 
condition that an orientation condition shows the optical isotropy. in the condition of having 
changed to the condition which shows optical anisotropy is long, and the relaxation time 
becomes long. 
[0150] 

As mentioned above, with this operation gestalt, the medium in which the optical isotropy is 
shown at the time of no electric-field impressing, and optical anisotropy is shown by electric- 
field impression is used. Therefore, change of the orientation condition between electric-field 
impression and no electric-field impressing differs from the liquid crystal used for the 
conventional liquid crystal display component. That is. unlike the conventional liquid crystal 
display, with the display concerning this operation gestalt, the medium enclosed with the matter 
layer 103 shows isotropy optically at the time of no electric-field impressing. And a medium 
changes from the condition which shows the optical isotropy to the condition which shows 
optical anisotropy by impressing electric field to this medium. 
[0151] 

The change in the condition which shows optical anisotropy from the condition which shows 
such optical isotropy is accompanied by bigger orientation change than the conventional liquid 
crystal display. Moreover, it is similarly accompanied by bigger orientation change than the 
conventional liquid crystal display about the change in the condition which shows the optical 
isotropy from the condition which shows optical anisotropy. 
[0152] 

At the time of low temperature, the movement toward orientation change becomes late with the 
change of state of the orientation defect in which such orientation change is big. Especially as 
for the change (relaxation process) in the condition which shows the optical isotropy from the 
condition which shows optical anisotropy compared with the change in the condition which 
shows optical anisotropy from the condition which shows the optical isotropy. the movement 
toward orientation change becomes late. 
[0153] 

The artificers of this invention found out that a phenomenon like a kind of memory effect arose 
in the above relaxation processes (relaxation phenomenon), as a result of considering the 
orientation change in this relaxation process in a detail. That is, when the orientation condition 
carried out long duration maintenance of the condition of having changed to the condition which 
shows optical anisotropy completely, by carrying out long duration impression of the electric field 
from the condition which shows the optical isotropy. even if it stopped electric-field impression. 
It discovered that the phenomenon in which the relaxation to an opticaHsotropy condition 



JP-A-2006-343697 



34/106 ^— 



becomes slow compared with the case where long duration impression of the electric field is not 
carried out happened. For this reason, in the display device using the medium in which the 
optical isotropy is shown at the time of no electric-field impressing, and optical anisotropy is 
shown by electric-field impression, if it continues impressing the same gradation electrical 
potential difference, a speed of response will become slow in the case of change to the gradation 
with which degrees difFer. 
[0154] 

So. with this operation gestalt. in order to avoid the fall of the speed of response by such 
memory effect, the black display period (reset period Tr) is established in one frame. Since the 
medium enclosed with the matter layer 103 is not maintained by the orientation condition same 
for a long time by this, the effect of the above memory effects can be controlled. Therefore, 
when displaying an image on the following frame, it can prevent that a speed of response falls. 
[0155] 

In addition, after, carrying out long duration impression (display) of the gradation electrical 
potential difference (gradation electrical potential difference 1) which displays a certain bright 
condition for example, next, it is the case where the gradation electrical potential difference 2 
which displays a little dark condition is impressed (display), and when the above-mentioned 
memory effect is remarkable, the response to the display of a little dark condition (gradation 
electrical potential difference 2) becomes slow notably. In such a case, a speed of response may 
become [ the way which establishes a black display period in one frame ] quick. That is, a speed 
of response may become [ the way which impressed the gradation electrical potential difference 
2 after making the memory effect by the gradation electrical potential difference 1 ease ] quick 
by impressing the gradation electrical-potential-difference 1 -> black -> gradation electrical 
potential difference 2 and an electrical potential difference rather than the gradation electrical- 
potential-difference 1 -> gradation electrical potential difference 2. 
[0156] 

Thus, in the display concerning this operation gestalt. while making a speed of response quick by 
establishing the reset period Tr in one frame, at the time of a drive with the following frame, it 
controls or prevents that the array condition of the medium enclosed with the matter layer 1 03 
in the image display period of a front frame influences, and the flow and tailing of an image can 
be controlled. 
[0157] 

In addition, with the conventional liquid crystal display component, since it is not accompanied by 
big orientation change like the medium used for this display device. It is thought that the above 
memory effects resulting from the change of state of an orientation defect do not happen. That 
is, even if it impresses the gradation electrical potential difference same for a long time, low- 
speed-ization of the relaxation phenomenon resulting from the change of state of an orientation 
defect does not take place. Therefore, with the conventional liquid crystal display component, 
since improvement in the speed of a speed of response is not expected even if it establishes a 
black display period in one frame, when an electrical potential difference is impressed as 
mentioned above, it is thought conversely that a response becomes slow. That is. with the 
conventional liquid crystal display, the way which impressed the gradation electrical-potential- 
difference 1 -> black -> gradation electrical potential difference 2 and the electrical potential 
difference from the gradation electrical-potential-difference 1 -> gradation electrical potential 
difference 2 is considered that a response becomes slow. 
[0158] 

Here, the difference in the display principle of the display (display from which extent of the 
optical anisotropy of a medium changes with electric-field impression) concerning this operation 
gestalt. and the conventional liquid crystal display is explained in detail. Drawing 12 is an 
explanatory view for explaining the difference in a display principle in the liquid crystal display of 
the display device concerning this operation gestalt. and the conventional means of displaying, 
and expresses typically the configuration and direction of an index ellipsoid of [ at the time of 
electric-field impression and no electric-field impressing ]. In addition, drawing 1 2 shows the 
display principle in TN method. VA (Vertical Alignment perpendicular orientation) method, and an 
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IPS (In Plane Switching, response within field) method as a conventional liquid crystal display 

method. 

[0159] 

As shown in this drawing, the liquid crystal layer is pinched between the substrates which 
counter, and the liquid crystal display component of TN method is the configuration of having 
had the transparent electrode (electrode) on both substrates, respectively. And although the 
direction of a m£uor axis of the liquid crystal molecule in a liquid crystal layer is twisted spirally 
and orientation is carried out at the time of no electric-field impressing, the direction of a m^or 
axis of a liquid crystal molecule carries out orientation along the direction of electric field at the 
time of electricHleld impression. In this case, the average index ellipsoid which can be set has 
turned to the direction where the direction of a major axis is parallel to a substrate side at the 
time of no electric-field impressing, as shown In drawing 12 , and at the time of electric-field 
impression, the direction of a major axis turns to the direction of a substrate side normal. That 
is. in the time of no electric-field impressing and electric-field impression, the configuration of an 
index ellipsoid is an ellipse and the direction of a major axis changes with electric-field 
impression (an index ellipsoid rotates). Moreover, the configuration of an index ellipsoid does not 
change mostly in the time of no electrical-potential-difference impressing and electrical- 
potential-difference impression. 
[0160] 

Moreover, the liquid crystal layer is pinched like TN method between the substrates which 
counter, and the liquid crystal display component of VA method is the configuration of having 
had the transparent electrode (electrode) on both substrates, respectively, however, the 
direction of a major axis of a liquid crystal molecule [ in / at the liquid crystal display component 
of VA method / in the time of no electric-field impressing / a liquid crystal layer ] — a substrate 
side — receiving — abbreviation — although orientation is carried out in the perpendicular 
direction, at the time of electric-field impression, the direction of a major axis of a liquid crystal 
molecule carries out orientation in the direction perpendicular to electric field. In this case, at 
the time of no electric-field impressing, the direction of a major axis has turned to the substrate 
side normal, and the average index ellipsoid which can be set turns to the direction where the 
direction of a major axis is parallel to a substrate side at the time of electric-field impresslonr as 
shown in drawing 12 . That is. in the time of no electric-field impressing and electric-field 
impression, the configuration of an index ellipsoid is an ellipse and the direction of a major axis 
(sense of an index ellipsoid) changes with electric-field impression (an index ellipsoid rotates). In 
addition, the form of an index ellipsoid does not change mostly In the time of no electric-field 
impressing and electric-field Impression. 
[0161] 

Moreover, it has one pair of electrodes which counter on one substrate, and the liquid crystal 
display component of an IPS method is the configuration that a liquid crystal layer is formed in 
the field between two electrodes. And the direction of orientation of a liquid crystal molecule is 
changed by electric-field impression, and a display condition which is different in the time of no 
electric-field impressing and electric-field impression can be realized now. Therefore, also with 
the liquid crystal display component of an IPS method, as shown in drawing 12 . in the time of no 
electric-field impressing and electric-field impression, the configuration of an index ellipsoid Is an 
ellipse and the direction of a msuor axis changes (an index ellipsoid rotates). Moreover, the form 
of an index ellipsoid does not change mostly in the time of no electric-field impressing and 
electric-field Impression. 
[0162] 

Thus, the liquid crystal molecule is carrying out orientation in a certain direction (typically one 
direction) also In the time of no electric-field impressing, and by impressing electric field. It is in 
the condition to which the direction of orientation of each molecule was equal, and is expressing 
as the liquid crystal display component of the conventional means of displaying by changing the 
direction of orientation all at once (modulation of permeability). Moreover, the form of an Index 
ellipsoid does not change mostly in the time of no electric-field impressing and electric-field 
impression. That is, with the liquid crystal display component of the conventional means of 
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displaying, the configuration of an index ellipsoid is an ellipse and it displays by electricHield 
impression at the time of no electricHield impressing and electric-field impression using what (an 
index ellipsoid rotates) the direction of a msuor axis changes. For this reason, the direction of a 
meoor axis of an index ellipsoid is not necessarily a perpendicular or parallel to the electric*field 
impression direction. On the other hand, in the display, concerning this operation gestalt, the 
direction of an index ellipsoid serves as a perpendicular or parallel to the electric-field 
impression direction so that it may mention later. 
[0163] 

Thus, whenever [ more than the light of a liquid crystal molecule / orientation order ] is almost 
fixed, and expresses as the liquid crystal display component of the conventional means of 
displaying by changing the direction of orientation. 
[0164] 

By the display device concerning this operation gestalt. the molecule has turned to all directions 
to these means of displaying at the time of no electricHield impressing. However, unlike the 
conventional liquid crystal display component, an index ellipsoid becomes spherical, as optical 
anisotropy is not discovered (being **0 whenever [ in the scale more than the light / orientation 
order ]) and it is shown in drawing 12 . since these molecules have the order (order structure, 
orientation order) of under the wavelength scale of light. 
[0165] 

However, if electric field are impressed, since each molecule has the forward dielectric 
anisotropy, an orientation condition will change by making substrate side inboard (direction 
parallel to a substrate side) into the other side. Moreover, in this case, distortion arises in the 
order structure of under optical wavelength, optical anisotropy (orientation order whenever [ in 
the scale more than the light ] > 0) is discovered, and an index ellipsoid becomes an ellipse. At 
this time, the direction of a major axis of an index ellipsoid becomes the direction of electric 
field, and parallel. More, when the dielectric anisotropy of the medium enclosed with the matter 
layer 103 is forward, the direction of a m£uor axis of an index ellipsoid becomes parallel to the 
direction of electric field, and when the dielectric anisotropy of the medium enclosed with the 
matter layer 103 is negative, the direction of a meyor axis of an index ellipsoid becomes 
perpendicular to the direction of electric field at a detail. That is, at the time of no electricHield 
impressing, the form of an index ellipsoid is isotropic (nx=ny=nz) and an anisotropy (nx>ny) is 
discovered in the display device using the above-mentioned mixed stock, in the form of an index 
ellipsoid with electricHield impression. Here, nx, ny. and nz express the refractive index to 
parallel and the depth direction of drawing 12 , and a direction perpendicular to a substrate side 
with the substrate side to parallel and the longitudinal direction of drawing 12 , and the substrate 
side, respectively. 
[0166] 

in addition, the rate located in a line in the direction in which a liquid crystal molecule etc. is 
when **0 (there is almost whenever [ no / orientation order ]) is seen on a scale smaller than 
the light whenever [ more than the light / orientation order ] — many (there is orientation order) 
— if it sees on a larger scale than the light, it means that the direction of orientation is 
equalized and there is no orientation order. 
[0167] 

That is, in this operation gestalt, it is shown in ^"^0 whenever [ in the scale more than light 
wavelength / orientation order ] that it is small to extent which whenever [ orientation order ] 
does not affect at all to the light of larger wavelength than a light wavelength region and a light 
wavelength region. For example, the condition of having realized the black display under a cross 
NicoPs prism is shown. On the other hand, in this operation gestalt, whenever [ in the scale more 
than light wavelength / orientation order ] shows in >0 the condition of it having been shown it 
being almost larger than a zero state, for example, having realized the white display under cross 
2 COL. whenever [ in the scale more than light wavelength / orientation order ]. (The gray which 
is a gradation display is also contained in this case) . 
[0168] 

Moreover, in the display device concerning this operation gestalt, since the matter layer 103 has 
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the forward dielectric anisotropy, the direction of a m^or axis of the index ellipsoid at the time 
of the above-mentioned electricHleld impression becomes always parallel to the direction of 
electric field. (In addition, when the matter layer 203 has the negative dielectric anisotropy. the 
direction of a major axis of an index ellipsoid becomes perpendicular to the direction of electric 
field.) On the other hand, with the conventional liquid crystal display component, since it displays 
by rotating the direction of a m^or axis of an index ellipsoid by electric^eld impression, the 
direction of a major axis of an index ellipsoid does not necessarily become always 
perpendicularly or parallel to the direction of electric field. 
[0169] 

Thus, in the display device concerning this operation gestalt. the direction of optical anisotropy 
is regularity (the electricHield impression direction does not change), and shows by modulating 
whenever [ more than the light / orientation order ]. That is. in the display device using the 
above-mentioned mixed stock, extent of the optical anisotropy (or orientation order more than 
the light) of the medium itself changes. Therefore, the display principles of the display device 
concerning this operation gestalt differ as greatly as the display principle of the conventional 
liquid crystal display. 
[0170] 

Moreover, in the display device concerning this operation gestalt, since it displays using 
distortion produced in the structure which shows the optical isotropy. i.e., change of extent of 
the optical anisotropy in a medium, a wide-field-of-view angle property is realizable from the 
conventional liquid crystal display component which displays by changing the direction of 
orientation of a liquid crystal molecule. Furthermore, in the display device concerning this 
operation gestalt. the direction which a birefringence generates is fixed, and since the direction 
of an optical axis does not change, a larger angle--of"visibility property is realizable. 
[0171] 

Moreover, in the display device concerning this operation gestalt. it is displaying using the 
anisotropy discovered by distortion of the structure (a grid like a crystal) of a minute field. For 
this reason, like the display principle of the conventional method, there is no problem of 
influencing greatly in a speed of response, and the viscosity of a liquid crystal proper can realize 
the high-speed response which is about 1ms. That is. by the display principle of the conventional 
method, since change of the direction of orientation of a liquid crystal molecule was used, the 
viscosity of a liquid crystal proper had influenced the speed of response greatly, but in the 
display concerning this operation gestalt, since distortion of the structure of a minute field is 
used, the effect of the viscosity of a liquid crystal proper is small, and can realize a high-speed 
response. Therefore, since the display concerning this operation gestalt is equipped with high- 
speed responsibility, it is suitable also for the display of a field sequential color method, for 
example. 
[0172] 

Moreover, with this operation gestalt, the monomer and the photopolymerization initiator are 
included in the mixture (medium) enclosed with the matter layer 103. By this, since stabilizing 
molecular orientation and orientation change of the molecule at the time of electric-field 
impression can be promoted, making a drive temperature requirement large and change of extent 
of the optical anisotropy at the time of electric-field impression can be promoted. 
[0173] 

when the monomer, the photopolymerization initiator, etc. are contained in the mixture (medium) 
enclosed with the matter layer 103 here, a polymerization is imperfect also after UV irradiation 
performs the polymerization (hardening) of the above-mentioned monomer — etc. — ion may 
remain in the matter layer 103 according to a cause Moreover, although it is effective to use 
what has a dielectric constant anisotropy high as the above-mentioned mixture in order to make 
driver voltage low, mixture becomes easy to incorporate ion in that case. And when it continued 
impressing the driver voltage same for a long time like the conventional drive approach, the ion 
which remained in such a medium, or the ion incorporated in the medium was adhered and 
accumulated at one electrode, and there was a problem of doing a bad influence. 
[0174] 
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On the other hand, even if it is the case where residual ion exists by establishing a reset period 
in one frame like this operation gestalt, it is resettable also about residual ion. Thereby, residual 
ion will not have a bad influence on the occasion of a drive, and the next gradation electrical- 
potential-difFerence impression is performed good. That is. by establishing a black display period 
(reset period) during an oneHrame period, are recording of the impurity ion to a data electrode 
(or common electrode) can be reset, a good drive can be performed, and dependability can be 
raised. 
[0175] 

In addition, although the mixture mentioned above as a medium enclosed with the matter layer 
103 is used with this operation gestalt. the medium enclosed with the matter layer 103 is not 
limited to this, and extent of optical anisotropy should just change by impressing electric field. 
[0176] 

Moreover, with this operation gestalt, the acrylate monomer is included in the medium enclosed 
with the matter layer 103. An acrylate monomer is a photopolymerization nature monomer 
(polymerization nature compound), and the polymerization (hardening) of it is carried out by 
ultraviolet-rays (light) exposure, and it serves as a macromolecule chain (orientation nominal 
member). By forming such a macromolecule chain into the matter layer 103, stabilizing molecular 
orientation and change of extent of the optical anisotropy at the time of electric-^eld impression 
can be promoted. In addition, the polymerization nature compound added to the medium 
enclosed with the matter layer 103 is not limited to what was used for the above-mentioned 
mixture. For example, the polymerization nature compound (compound A) which consists of the 
following structure expression as a polymerization nature compound added to the medium 
enclosed with the matter layer 103 can be used. 
[0177] 
[Formula 2] 

O O 

CH^=CX-C0-R3"Y3-<^T)-Y1"<^^^ 



[0178] 

Here, X expresses a hydrogen atom or a methyl group. Moreover, n is the integer of 0 or 1. 
Moreover, either six membered-rings A. B. and CI. 4-phenylene group or 1, 4-transformer 
cyclohexyl radical or the following functional group is expressed in independent. That is, six 
membered-rings A, B, and C may differ among the following functional groups, respectively, and 
may be the same. In addition, in the following functional group, m expresses the integer of 1 -4. 
[0179] 
[Formula 3] 

O ' 0 



[0180] 

In independent Y1 and Y2. respectively Moreover, single bond, -CH2CH2-. -CH20- -0CH2-, - 
OCO- -COO- -CH=CH- -C+^C-. -CF=CF-, -(CH2)4- -CH2CH2CH20- -OCH2CH2CH2-. - 
CH=CHCH2CH20-. and -CH2CH2 CH=CH- are expressed, moreover, Y1 and Y2 may be the 
alkyi groups or alkenyl radicals of the shape of the shape of a straight chain which has a carbon 
atom to ten pieces, and a branched chain, and one CH(s) [ two ] or two CH(s) [ two ] which do 
not acijoin which exist in this radical may be replaced by -0-, -CO-0- and (or) -0-CO- 
Moreover, Y1 and Y2 may contain chiral carbon, and they do not need to contain it. In addition. 
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as long as Y1 and Y2 have one of the above-mentioned structures, they may be the same and 

may differ. 

[0181] 

Moreover, Y3 expresses single bond. -O- -OCO- and -C00~ Moreover, R3 expresses the alkyi 
group of the carbon numbers 1-20 which do not contain chiral carbon. In addition, since these 
compounds show a liquid crystal phase, its capacity which gives orientation restraining force is 
high, and suitable for them as a medium enclosed with the matter layer 103. As such, a 
compound, above-mentioned RM257 is raised, for example. 
[0182] 

Moreover, the liquid crystallinity (meta) acrylate*(polymerization nature compound) which 
consists of the following structure expression as other compounds is mentioned. 
[0183] 
[Formula 4] 



[0184] 

In addition, when using the liquid crystallinity (meta) acrylate which has a liquid crystal frame and 
a polymerization nature functional group in intramolecular, in order to be compatible in a halftone 
display and a low-battery drive, it is desirable that it is liquid crystallinity acrylate of 
monofunctional [ no methylene spacer is / monofunctional / between a liquid crystal frame and a 
polymerization nature functional group ], two organic functions, or three organic functions. That 
is. monofunctional. two organic functions, or 3 organic-functions acrylate etc. which is the 
acrylic acid or methacrylic ester of a compound which has as a substructure the liquid crystal 
frame which has two or three membered-rings [ six ] is desirable. 
[0185] 

Such monofunctional acrylate does not have the connection radical of flexibility, such as an 
alkylene group or an oxyalkylene radical, between an acryloyloxy radical and a liquid crystal 
frame. For this reason, since it has unified directly, without an upright liquid crystal frame 
minding a connection radical and the thermal motion of a liquid crystal frame is restricted by the 
macromolecule principal chain, the orientation of the liquid crystal molecule which can affect it 
with this principal chain is stabilized more by the principal chain of the polymer which is made to 
carry out the polymerization of this kind of acrylate, and is obtained. Since these compounds 
also show the liquid crystal phase near the room temperature, its capacity which gives 
orientation restraining force is high, and suitable for them as a medium enclosed with the 
dielectric matter layer 103. 
[0186] 

Moreover, it is desirable as a photopolymerization nature monomer (photoreaction nature 
monomer) to use an acrylate system monomer. Especially, the mixed stock of a liquid 
crystallinity diacrylate monomer and a non-liquid crystallinity acrylate monomer is desirable. This 
is because the expansion width of face of the temperature requirement which shows a 
cholesteric blue phase becomes small in the case of the mixed stock of a liquid crystallinity 
diacrylate monomer and a liquid crystallinity acrylate monomer. For example, in JC1041xx, when 
2.8-mol% and RM257 were prepared and DMPAP was prepared [ 46.2 mol% and 5CB / 44.7 mol% 
and ZLI-4572 ] for 5.0-mol9o and 6CBA (liquid crystallinity acrylate monomer; 6-(4 - 
cyanobiphenyl-4-yloxy) hexyl acrylate) by 0.2-mol% of presentation 1.1-mol%. the temperature 
requirement which shows a cholesteric blue phase turned into the range of 329.8K to 327.7K. 
[0187] 

Moreover, the acrylate system monomer which contains an acryloyi radical or a methacryloyi 
radical in the molecular structure as a non-liquid crystallinity monomer is desirable, and the 
acrylate system monomer of branching structure which has an alkyI group especially as a side 
chain is desirable. As an alkyI group, a carbon number 1-4 is desirable, and it is desirable to have 
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one or more side chains which consist of such alkyi groups, even if few per monomeric unit. As 
such a monomer. TMHA (3, 5. and 5-trimetthylhexyl acrylate, Aldrich (Aldrich) make) other than 
EHA is mentioned. In addition, when photopolymerization is performed by the acrylate system 
monomer without branching structure, the expansion width of face of the temperature 
requirement of a cholesteric blue phase may become small. For example, in JC1041xx. when 4.0- 
mol% and RM257 were prepared and DMPAP was prepared [ 44.1 mol% and 5CB / 44.3 mol% and 
ZLI-4572 ] for 5.2-mol% and HA (an acrylate system monomer without structure of branching; n- 
hexyl acrylate. Aldrich make) by 0.3-mol% of presentation 2.0-mol%. the temperature requirement 
which shows a cholesteric blue phase turned into the range of 326.2K to 318.0K. However, ifjthe 
rate of HA is increased even when HA is used, the expansion width of face of the temperature 
requirement of a cholesteric blue phase can be expanded. When using an acrylate system 
monomer without branching structure, it is desirable to use the long monomer of an alkyI chain. If 
such an acrylate monomer is used, the almost same effectiveness as acrylate with branching 
structure will be done so. For example, n-OA (n-octyl acrylate, Aldrich (Aldrich) make) is 
mentioned. 
[0188] 

Moreover, as a photopolymerization nature monomer (polymerization nature compound), not only 
the above achiral matter but the chiral matter may be used. Since the photopolymerization 
nature monomer of chiral nature has chiral itself, can be twisted spontaneously and takes 
structure, its compatibility with the twist structure of a cholesteric blue phase is good, and it is 
extremely stable. 

As a photopolymerization nature monomer which shows chiral nature, the polymerization nature 
compound which consists of the following structure expression can be used, for example. 
[0189] 
[Formula 5] 

O 0 



[0190] 

Here, R1 expresses the alkyI group of the carbon numbers 3-20 which have chiral carbon and 
contain branching chain structure. R2 may express the alkyI group of carbon numbers 1--20, may 
contain chiral carbon, and does not need to contain it. In addition, since these compounds show 
a liquid crystal phase, its capacity which gives orientation restraining force is high, and suitable 
for them as a medium enclosed with the matter layer 103. As such a compound, the following 
compound is raised, for example. 
[0191] 
[Formula 6] 

O CH3 0 0 CH3 0 

II I . /TA II /T\ II /Z\ I II 

0Hg=CH-C0(GHg)a-0H(CHg)gO--^O^C0-^O^OC- ^ 



[0192] 

In addition, this compound shows a cholesteric phase in 69 to 97 degrees C. 
[0193] 

Moreover, the daily dose ratio of each matter is not restricted to the above-mentioned daily 
dose ratio. However, if the content of a photopolymerization nature monomer (monomer) is small, 
orientation restraining force of a molecule may fully be unable to demonstrate. For example, in 
using a cholesteric blue phase as a medium enclosed with the matter layer 103 like this 
operation gestalt, if the content of a photopolymerization nature monomer (monomer) is small, 
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the temperature requirement which shows a KOSUTE rucksack blue phase will not become not 
much large. 45.1 -mol% and 5CB for JC1041xx For example. 45.8-mol%. 2.4-mol% and RM257 for 
5.1-mol% and EHA 1.5"mol%, [ ZU-4572 ] When DMPAP is mixed by the 0.2-mol% daily dose ratio 
(presentation) (in this case) In photoreaction nature monomer content, a 3.9-mol % and 
cholesteric blue phase sen/es as the range of 326.3K to 319.5K. the above-mentioned daily dose 
ratio (JC-1041XX ~ 44.73-mol% and 5CB — 43.43-mol% — ) About ZU-4572. in 4.9-mol% and 
EHA. when 4.0-mol% and RM257 were mixed and DMPAP was mixed at 0.33-mol% 2.61-mol%, 
compared with having. been 260K. it became a narrow temperature requirement from 326.4K. 
Moreover, when monomer content was large and it is used as a display device, when electric 
field are impressed as compared with the time of no electric-field impressing, the part which 
contributes to change of optical anisotropy decreases, and driver voltage becomes high. For this 
reason, as for photopolymerization nature monomer (photoreaction nature monomer) content, it 
is desirable that it is the range of two~mol% to 20-mol%, it is still more desirable that it is the 
range of three-mol% to 15-mol%. and it is still more desirable that it is five-mol% to 11-mol%. . 
[0194] 

Moreover, it is desirable that the phase transition temperature of a liquid crystal phase-solid- 
state phase is -10 degrees C or less, and it is more desirable that it is -30 degrees C or less. 
That is, it is desirable to determine the daily dose ratio of the above-mentioned quality of 
mixture so that -10 degrees C or less of phase transition temperature of a liquid crystal phase- 
solid-state phase may become -30 degrees C or less more preferably. 
[0195] 

Moreover, epoxy acrylate may be used as a photopolymerization nature monomer added to the 
medium enclosed with the matter layer 103. As epoxy acrylate, bisphenol A mold epoxy acrylate. 
bromine-ized bisphenol A mold epoxy acrylate, phenol novolak mold epoxy acrylate. etc. can be 
used, for example. Epoxy acrylate has the carbonyl group and hydroxy! group which carry out a 
polymerization to the acrylic radical which carries out a polymerization by optical exposure into 1 
molecule with heating. For this reason, the optical irradiating method and the heating method can 
be collectively used as a hardening method In this case, possibility of one of functional groups 
reacting at least, and carrying out a polymerization (hardening) is high. Therefore, an unreacted 
part decreases more and sufficient polymerization can be performed. 
[0196] 

In addition, it is not necessary to necessarily use the optical irradiating method and the heating 
method collectively in this case, and one of approaches may be used. That is. this display device 
may choose suitably the approach of carrying out the polymerization of the photopolymerization 
nature monomer according to the property of not only the approach of carrying out a 
polymerization but the polymerization nature compound to be used by ultraviolet rays (light). In 
other words, in this display device, the polymerization nature compound added to a medium may 
be a polymerization nature monomer which carries out a polymerization not only by the 
photopolymerization nature monomer which carries out a polymerization by optical exposure but 
by approaches other than an optical exposure. For example, you may be a thermal polymerization 
nature monomer. 
[0197] 

Moreover, the phase transition temperature of an isotropic phase-liquid crystal phase may fall by 
monomer addition and ultraviolet radiation (UV) exposure. For this reason, in case it is used as a 
display device, it is desirable that the phase transition temperature of the isotropic phase-liquid 
crystal phase of the liquid crystal mixture before monomer content is 55 degrees C or more so 
that operating temperature limits may not become narrow too much. That is. it is desirable to 
determine the daily dose ratio of the above-mentioned quality of mixture so that the phase 
transition temperature of the isotropic phase-liquid crystal phase of the liquid crystal mixture 
before monomer content may become 55 degrees C or more. When applying a display device to 
goods, such as television, and actually using it. if there are 55 degrees C or more of phase 
transition temperature of the isotropic phase-liquid crystal phase of the liquid crystal mixture 
before monomer content, a problem will not have it in general. For example, although the phase 
transition temperature of an isotropic phase-liquid crystal phase is 331. 8K as described above 
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when the ultraviolet radiation exposure of the JC1041xx is carried out after preparing 48,2-mol% 
and 5CB and preparing ZLI-4572 by 4.4-mol?G of presentation 47.4-mol% 44.7-mol% and 5CB for 
JC 1041 XX 43.4-mol%, In 4.9-m6l% and EHA, when four-mol% and RM257 were carried out and the 
ultraviolet radiation exposure of the DMPAP was carried out after preparation by 0.33-mol% of 
presentation 2.6-mol%, the phase transition temperature of an isotropic phase-liquid crystal 
phase fell ZU-4572 to 326.4K. 
[0198] 

Moreover, what can assist that a molecule carries out orientation by electrical-potential- 
difference impression as a polymerization nature compound (promotion) may be desirable, for 
example, may be a mesh-like macromolecule (mesh-like polymeric materials), an annular 
macromolecule (annular polymeric materials), etc. 
[0199] 

Moreover, with this operation gestalt. although DMPAP (2 and 2-dimethoxy-2-phenyl 
acetophenon, Aldrich make) was used as a polymerization initiator, it does not restrict to this. As 
a polymerization initiator, methyl ethyl ketone peroxide, benzoyl peroxide, cumene hide LLoyd's 
peroxide, tertiary butyl peroctoate. dicumyl peroxide, the polymerization initiation material of a 
benzoyl alkyi ether system, an acetophenone system, a benzophenone system, a xanthone 
system benzoin ether system, and a benzyl ketal system, etc. can be used other than DMPAP. in 
addition — a commercial item — DAROKYUA 1 1 73 and 1 1 1 6 by Merck Co. for example. 
IRGACURE 184. 369. 651, and 907 by the tiba chemical company, the kaya cure DETX by Nippon 
Kayaku Co.. Ltd.. EPA and ITA. Aldrich DMPAP, DMPA (all are trademarks), etc. — as it is — or 
it can mix suitably and can use. 
[0200] 

Moreover, with this operation gestalt, although the polymerization initiator is added, it is not 
necessary to necessarily add a polymerization initiator. However, in order to carry out the 
polymerization of the polymerization nature compound with light or heat and to macromolecule- 
ize it, it is desirable to add a polymerization initiator. A polymerization can be quickly performed 
by adding a polymerization initiator. 
[0201] 

Moreover, as for the addition of a polymerization initiator, it is desirable that it is less than 
[ 10wt% ] to a polymerization nature compound. It is for a polymerization initiator to act as an 
impurity, if it adds more mostly than 10wt(s)%, and for the specific resistance of a display device 
to fall. 
[0202] 

Moreover, in order to promote change of extent of the optical anisotropy by electric-field 
impression, it is good also as a configuration whicK includes a vesicular structure object in the 
matter layer 103. For example, a porosity inorganic material may be used as a vesicular structure 
object. What is necessary is just to add to the medium (dielectric liquid) which encloses sol gel 
ingredients (porosity inorganic material), such as barium titanate, with the matter layer 103 in 
this case beforehand. Moreover, a porosity inorganic layer may be created, using a polystyrene 
particle and Si02 particle as other examples. For example, after a polystyrene particle with a 
particle diameter of 100nm and Si02 particle with a particle diameter of 5nm soak the glass 
substrate with a transparent electrode which has a slit into the water solution by which mixed 
distribution was carried out and create several micrometers thickness in the Czochralski method 
using the self-assembly phenomenon of a mixed particle, the substrate which has the **** 
inorganic layer of the reverse opal structure of having a lOOnm hole can be obtained by 
calcinating under high temperature and making polystyrene evaporate. And after making this 
substrate rival and cel-izing it, a dielectric ingredient is poured in. and a eel may be created by 
filling a dielectric ingredient to a hole. Also when using these porosity inorganic materials, the 
same effectiveness as the configuration which contains a macromolecule chain (polymerization 
nature compound) in the matter layer 103 can be acquired. 
[0203] 

Moreover, in order to promote change of extent of the optical anisotropy by electricHield 
impression, a hydrogen bond network (hydrogen bond object) can also be used for the matter 
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layer 1 03. Here, a hydrogen bond network means the combination formed not of a chemical bond 

but of hydrogen bond. 

[0204] 

Such a hydrogen bond network is obtained by mixing a gelling agent (hydrogen bond nature 
ingredient) to the medium enclosed with the matter layer 103. As a gelling agent, the gelling 
agent containing an amide group is desirable, and the gelling agent of the gelling agent which 
contains at least two amide groups in one intramolecular, a urea system, and a lysine system is 
still more desirable. For example, the gelling agent (gelling agent A or gelling agent B) which 
consists of the following structure expression can be used. 
[0205] 
[Formula 7] 

H O 

CH3 - (CH2),6 - C - N - CHa - CHj - N - C - (CH2),e - CH, *f Mt^\^ 
O H 



[0206] 
[Formula 8] 



H O 

N-C-(CH2),o-CH3 



% N - C - (CH2),o - CH3 

1 II 
H 0 



[0207] 

These gelling agents can gel dielectric matter, such as liquid crystallinity matter, by mixing a little 

gelling agent 

[0208] 

moreover — for example, the gelation material (hydrogen bond nature ingredient) indicated by 
nonpatent literature 12 (p. 314 Fig.2) and the medium which encloses Lys18 (refer to the 
following structure expression) with the matter layer 103 — 0.15-mol% — it is obtained by 
mixing. 
[0209] 
[Formula 9] 

H 
I 

CH, -(CH,),, - N - C 
II 
O 



H 
I 



0 
II 



- N - CH - C - CH3 

I 

(CHj), - N - C -(CH2),o CH3 
H O 



[0210] 

namely, Lys18 — a medium — 0.15-mol% — the hydrogen bond network which shows a Gel (gel) 
condition like nonpatent literature 12 (p. 314 Fig.1) realized can be used by mixing for the 
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promotion of change of extent of the optical anisotropy by electric-field impression. Even when 
using these hydrogen bond networks, the same effectiveness as the configuration which contains 
a macromolecule chain (polymerization nature compound) in the matter layer 103 can be 
acquired. 
[0211] 

Moreover, in the case of a macromolecule network, there are concern matters, such as an 
increment in a process of UV irradiation, degradation of the ingredient by UV irradiation, and a 
fall of the dependability by the unreacted radical, but in the case of a gelling agent these have 
the advantage of not generating. 
[0212] 

Moreover, a particle may be used for the matter layer 103 in order to promote change of extent 
of the optical anisotropy by electricHield impression. In the system which distributed the particle 
in the matter layer 103. dielectric matter, such as a liquid crystal molecule, carries out 
orientation in response to the effect of the interface of a particle. Therefore, by the system by 
which the particle was distributed, it originates in the distributed condition and the orientation 
condition of the dielectric matter is stabilized. 
[0213] 

In this case, as for the matter layer 103. it comes to enclose a dielectric ingredient and particles, 
such as liquid crystallinity matter. The dielectric matter and a particle are constituted by one 
sort or two sorts or more of things, respectively. Moreover, it is desirable by distributing a 
particle in a dielectric ingredient to make it become the gestalt which the particle distributed in 
the dielectric matter layer. 
[0214] 

Moreover, it is desirable that mean particle diameter uses a particle 0.2 micrometers or less in 
this case. By using the particle of minute magnitude with a mean particle diameter of 0.2 
micrometers or less, the dispersibility in the matter layer 103 is stabilized, even if it passes for a 
long time, a particle does not condense or a phase does not dissociate. It can fully control that 
nonuniformity arises as a display device from following, for example, a particle precipitating and 
the nonuniformity of a local particle arising. 
[0215] 

Moreover, if incidence of the light is carried out to the particle distributed in three dimensions, 
the diffracted light will arise on a certain wavelength. If generating of this diffracted light is 
controlled, the optical isotropy will improve and the contrast of a display device will go up. 
Although the diffracted light by the particle distributed in three dimensions is dependent also on 
the include angle which carries out incidence, the wavelength lambda diffracted is given by 
lambda= 2d. d is the distance between particles here. Moreover, generally it is said that the 
minimum of the wavelength which human being can check by looking is about 400nm. Therefore, 
as for the distance d between particles of a particle, it is desirable that it is 200nm or less of the 
one half of the light (400nm). Moreover, in Commission Internationale de TEclariage CIE 
(Commission Internationale de TEclairage), the wavelength which cannot be recognized by human 
being's eyes is determined as 380nm or less. Therefore, as for the distance d between particles 
of a particle, it is still more desirable that it is 1 90nm or less of 380nm one half. 
[0216] 

Moreover, it is desirable to make concentration (content) of the particle in the matter layer 103 
into less than [ more than 0.05wt%20wt% ] to the AUW of the medium enclosed with this particle 
and the matter layer 1 03. Condensation of a particle can be controlled by preparing so that the 
concentration of the particle in the matter layer 103 may become less than [ more than 0.05wt% 
20wt% ]. 
[0217] 

In addition, especially for the particle enclosed with the matter layer 103, it is not limited and a 
thing also with a transparent opaque thing is also a flume. Moreover, particles may be organic 
particles, such as a macromolecule. and may be minerals particle metallurgy group system 
particles etc. 
[0218] 
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When using an organic particle, it is desirable to use the particle of polymer bead gestalten. such 
as polystyrene beads, a polymethylmethacrylate bead, a polyhydroxy acrylate bead, and a 
divinylbenzene bead. In this case, the bridge may be constructed and does not need to be 
constructed. When using a minerals particle, it is desirable to use particles, such as a glass bead 
and a silica bead. When using a metal system particle, alkali metal, alkaline earth metal, transition 
metals, and a rare earth metal are desirable. For example, it is desirable to use the particle of 
the gestalt of a tetania, an alumina, palladium, silver, gold, copper, or the oxide of these metallic 
elements, these metal system particle — one kind of metal — you may use — two or more 
kinds of metals — alloying — it may compound-ize and you may form. For example, a silver 
granule child's surroundings may be covered by palladium. Although there is a possibility that the 
property of a display device may change with silver oxidization when a metal particle is 
constituted only from a silver granule child, silver oxidization can be prevented by covering a 
front face with metals, such as palladium. Moreover, the particle of the gestalt of a bead may be 
used as it is. and may use what was heat--treated, and the thing which gave the organic 
substance to the bead front face. What shows liquid crystallinity as the organic substance to 
give is desirable. Along with a liquid crystallinity molecule, it becomes easy to carry out 
orientation of the medium (dielectric matter) of a periphery by giving the organic substance in 
which liquid crystallinity is shown to a bead front face. For example, the compound which 
consists of the following structure expression Is desirable. 



[0220] 

Here, n is the integer of 0-2. 

Here, the 6 membered-ring A has desirable either of the following functional groups. 
[0221] 

[Formula 11] 



[0219] 

[Formula 10] 
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CN 
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[0222] 

Moreover, either six membered-rings B and CI, 4-phenylene group or 1, 4-transformer 
cyclohexyl radical or the following functional group is expressed in independent (refer to the 
following structure expression). 
[0223] 

[Formula 12] 



[0224] 

Here, m expresses the integer of 1-4. That is, six membered-rings B and C may differ among the 

following functional groups, respectively, and may be the same. 

[0225] 

In independent Y1, Y2. and Y3 here, respectively Single bond, -CH2CH2-, -CH20--. -0CH2-, - 
OCO-, -COO- -CH=CH- -C**C-, -CF=CF-, -(CH2)4-, -CH2CH2GH20-, -OCH2CH2CH2-, - 
CH=CHCH2CH20- and -CH2CH2 CH=CH- are expressed, moreover, Y1, Y2, and Y3 may be the 
alkyi groups or alkenyl radicals of the shape of the shape of a straight chain which has a carbon 
atom to ten pieces, and a branched chain, and one CH(s) [ two ] or two CH(s) [ two ] which do 
not adjoin which exist in this radical may be replaced by -0-, -C0-0-, and (or) -O-CO-. 
Moreover, Y1. Y2, and Y3 may contain chiral carbon, and they do not need to contain it. In 
addition, as long as Yl, Y2, and Y3 have one of the above-mentioned structures, they may be 
the same and may differ. 
[0226] 

Moreover, R expresses a hydrogen atom, a halogen atom, a cyano group, the alkyI group of 

carbon numbers 1-20, an alkenyl radical, and an alkoxyl group. 

[0227] 

As for the amount of these organic substance given to the front face of a metal particle, it is 
desirable that it is one-mol or more the rate of 50 mols or less to one mol of said metals. 
[0228] 

After dissolving or distributing a metal ion to a solvent, the metal system particle which gave the 
above-mentioned organic substance is mixed with the above-mentioned organic substance, and 
is obtained by returning this. Water, alcohols, and ether can be used as the above-mentioned 
solvent. 
[0229] 

Moreover, what was formed with fullerene and/or a carbon nanotube may be used as a particle 
to distribute. As fullerene, the thing of the structure in which the carbon atomic number n was 
stabilized by 24 to 96 is [ that what is necessary is just to arrange a carbon atom in the shape of 
a spherical shell ] desirable. As such fullerene, the spherical closed shell carbon molecule group 
of C60 which consists of 60 carbon atoms etc. is raised, for example. Moreover, as a carbon 
nanotube, the nanotube of the shape of a cylindrical shape which rounded off the graphite-like 
carbon atomic plane of the number atomic layer of thickness, for example etc. is desirable. 
[0230] 

Moreover, especially the configuration of a particle may not be limited and may be the gestalt 
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which had a projection in the shape of the shape of a globular shape and an ellipsoid, massive, a 
colunnn. and a drill, and these gestalten. a gestalt which the hole is opening to these gestalten. 
Moreover, it is not limited especially about the surface type voice of a particle, either, even if 
smooth, it may be good, and you nnay have irregularity, the hole, and the slot. 
[0231] 

Moreover, as for the content of a particle, it is desirable that it is less than [ more than 0.05wt% 
20wt% ] to the AUW of a particle and the dielectric matter 0. since there are few mixing ratios of 
a particle, if there is a possibility that the operation effectiveness as an orientation nominal 
member according that it is less than [ 05wt% ] to a particle may not fully be demonstrated and 
20wt% is exceeded — the mixing ratio of a particle — there are too many rates, a particle 
condenses and there is a possibility that light may be scattered about. 
[0232] 

Moreover, minute pore films, such as a membrane filter, may be used. As a minute pore film, 

Millipore (Nihon Millipore make) etc. can be used, for example. 

[0233] 

In addition, what was made as the quality of the material of a minute pore film with dielectric 
matter, such as liquid crystallinity matter enclosed with minute pore films, such as mixture of a 
polycarbonate, polyolefine, cellulose mixing ester, cellulose acetate, polyvinylidene fluoride, an 
aceti RESERU sirloin, cellulose acetate, and a cellulose nitrate, and the quality of the material 
which does not cause a reaction is desirable. When the dielectric matter is enclosed, while 
looking isotropic optically, in order to realize the system which can fix the dielectric matter, as 
for the magnitude (diameter) of minute pore, it is desirable that it is 1/4 or less [ of the 
wavelength of the light ], and it is desirable that it is 50 morenm or less. This enables a dielectric 
matter layer to discover sufficient transparence condition to the light. Moreover, as for the 
thickness of a minute pore film, it is desirable that it is 50 micrometers or less, and it is more 
desirable that it is 1 0 micrometers or less. 
[0234] 

In addition, although the above-mentioned explanation explained the configuration which fixes 
the orientation order structure of the molecule in the medium in which a KOSUTE rucksack blue 
phase is shown, the medium to fix is not restricted to this. Also when using other media (medium 
in which the phase which has other order structures is shown) mentioned later, the orientation 
order structure of a molecule may be fixed. Thereby, the operating temperature limits in the case 
of using it as a display device are expandable by leaps and bounds. Moreover, when using those 
media, after those media are enclosed with the matter layer 103, when electric field are not 
impressed to the matter layer 103, It is good also as a configuration which fixes the orientation 
order structure of a molecule. 
[0235] 

Moreover, as structure of a minute pore film, a spiral crystal etc. may have twist structure. For 
example, the film of a polyolefine system, the film of a polypeptide system, etc. are mentioned. 
As a film with twist structure of a polypeptide system, spiral structure, i.e., synthetic polypeptide 
with alpha-helix organization potency, is desirable. Polyglutamic acid derivatives, such as a Polly 
gamma-benzyhL-glutamate. etc. are mentioned as synthetic polypeptide with alpha-helix 
organization potency. A helix solvent remaining as It is or difficulty water-soluble etc. can dilute 
with 1 .2-dichloroethane what was manufactured according to the approach of a publication in a 
commercial thing or commercial reference etc.. and such synthetic polypeptides can use it for it 
as synthetic polypeptide with commercial alpha-helix organization potency — the horse 
mackerel coat A-2000 and XB- Polly gamma-methyl-L-glutamates. such as 900 [the Ajinomoto 
[ Co.. Inc. ] Co., Inc. make], are raised. 
[0236] 

Since a big distortion does not arise when a film with torsion structure is used, and a dielectric 
medium shows chiral nature, and the torsion structure of the dielectric medium and the twist 
structure of a film are near, the stability of a dielectric medium increases. Moreover, since a 
dielectric medium carries out orientation according to the twist structure of a film even when a 
dielectric medium does not show chiral nature, a property with the dielectric medium near the 
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medium in which chiral nature is shown is shown. 
[0237] 

moreover — as other matter enclosed with the matter layer 103 — ZLI~2293 [ for example, ] 
(liquid crystal mixture, Merck Co. make) — 67.1wt(s)% and P8PIMB (1 and 3-phenylene bis[4- 
(refer to 4-8-alkylphenyliminomethyl-ben2oate, banana mold (crookedness moid) liquid crystal, 
and the following structure expression) — 15wt(s)% and MLC-6248 (a chiral agent, Merck Co. 
make) — 1 7.9wt(s)% — the mixed matter may be used.) This matter shows a cholesteric blue 
phase in a 77.2 to 82.1 degrees C temperature requirement. Moreover, the mixing ratio of each 
above-mentioned matter may be changed suitably, and may be used. ZLI-2293 [ for example, ] - 
- 69.7wt(s)% and P8PIMB — 15wt(s)% and*MLC-6248 (chiral agent) — 15.3wt(s)% — the mixed 
matter shows a cholesteric blue phase in a 80.8 to 81.6 degrees C temperature requirement. 
[0238] 

[Formula 13] 




[0239] 

furthermore — as other matter enclosed with the matter layer 103 — ZLI-2293 [for example, ] 
(liquid crystal mixture, Merck Co. make) — 67.1wt(s)% and MHPOBC (refer to 4-(1- 
methylheptyloxycarbonyl) phenyl-4 -octylcarboxybiphenyl-4-carboxylate. straightHine-like liquid 
crystal, and the following structure expression) — 1 5wt(s)% and MLC-6248 (a chiral agent, Merck 
Co. make) — 1 7.9wt(s)% — the mixed matter may be used. This matter shows a cholesteric blue 
phase in a 83.6 to 87.9 degrees C temperature requirement. Moreover, the mixing ratio of each 
above-mentioned matter may be changed suitably, and may be used. ZLI*-2293 [ for example, ] - 
- 69.7wt(s)% and MHPOBC — 15wt(s)% and MLC-6248 (chiral agent) ~ 15.3wt(s)% — the mixed 
matter shows a cholesteric blue phase in a 87.8 to 88.4 degrees C temperature requirement. 
[0240] 

[Formula 14] 




13 



[0241] 

In addition, although a cholesteric blue phase was not able to be made to discover only by mixing 
ZLI-2293 and MLC-6248, by adding liquid crystal P8PIMB and the straightHine-like liquid crystal 
MHPOBC which carried out the banana mold (crookedness mold) showed the cholesteric blue 
phase. 
[0242] 

Moreover, in the above-mentioned example, although racemic modification was used as straight- 
lineHike liquid crystal, it is not necessarily limited to racemic modification and a chiral object 
may be used, moreover, when using straight-lineHike liquid crystal, it is desirable to use what 
has contragradient structure (much more — ** — it was alike and a different direction is turned 
to) like the straightHine-like liquid crystal MHPOBC. 



JP-A-2006-343697 



49/106 ^— V 



[0243] 

Moreover banana mold (crookedness mold) liquid crystal is not limited to P8PIMB. A flection 
may use the. banana mold (crookedness mold) liquid crystal combined with not only the benzene 
rings, such as a phenylene group, but the naphthalene ring, or the methylene chain. Moreover, 
the banana mold (crookedness mold) liquid crystal with which azo is contained may be used. For 
example, as banana mold (crookedness mold) liquid crystal other than P8PIMB. Azo-80, 8Am5, 
140Am5 (refer to the following structure expression), etc. are mentioned. 
[0244] 

[Formula 15] 



o 

o' 




[0245] 

[Formula 16] 




[0246] 
[Formula 17] 




C14H29O . OC^4H29 



[0247] 

Moreover, a polymerization nature monomer or a polymerization nature monomer, and a 
polymerization initiator may be added to the quality of mixture of these above. That is. the 
orientation order structure of the molecule which constitutes the medium which consists of the 
above-mentioned quality of mixture may be fixed by forming many small fields (detailed domain) 
in the matter layer 103 with a polymerization nature compound. Moreover, after this medium is 
enclosed with the matter layer 103 in this case, when electric field are not impressed to the 
matter layer 103. it is good also as a configuration which fixes the orientation order structure of 
a molecule. 
[0248] 
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Moreover, as matter enclosed with the matter layer 103, it is desirable to have the structure 
below optical wavelength. Since the cholesteric blue phase suitable for this invention has the 
defective order below optical wavelength, in an optical wavelength field, it is transparent in 
general and shows isotropy in general optically. Since a cholesteric blue phase presents the 
color reflecting the spiral pitch of liquid crystal, when the spiral pitch is not in a visible region, 
coloration is not carried out. but that isotropy is. shown in general optically here means that the 
color corresponding to the wavelength is shown, when it is in a visible region. 
[0249] 

Here, when it has the selective reflection wavelength region or spiral pitch of 400nm or more, in 
a cholesteric blue phase (blue phase), coloration is carried out to the color reflecting the spiral 
pitch. That is. since the light is reflected, the color presented by it will be recognized by human 
being's eyes. When following, for example, realizing a full color display by the display device of 
this invention and applying to television etc., it is not desirable that the reflective peak is in a 
visible region. 
[0250] 

In addition, it depends for selective reflection wavelength also on also whenever [ to the screw 
axis which the above-mentioned medium has / incident angle ]. For this reason, when it has 
three-dimensions-structure like a cholesteric blue phase when the structure of the above- 
mentioned medium is not single dimension-like that is, whenever [ to the screw axis of light / 
incident angle ] will have distribution. Therefore, distribution is possible also for the width of face 
of selective reflection wavelength. 
[0251] 

For this reason, as for the selective reflection wavelength region or spiral pitch of a blue phase, 
it is desirable that it is 400nm or less below a visible region that is,. If the selective reflection 
wavelength region or spiral pitch of a blue phase is 400nm or less, the above coloration will 
hardly be recognized by human being's eyes. 
[0252] 

Moreover, in Commission Internationale de TEclariage CIE (Commission Internationale de 
TEclairage), it is determined that the wavelength which cannot recognize human being's eyes is 
380nm or less. Therefore, it is more desirable that the selective reflection wavelength region or 
spiral pitch of a blue phase is 380nm or less. In this case, it can prevent certainly that the above 
coloration is recognized by human being's eyes. 
[0253] 

Moreover, the above coloration is related not only whenever [ spiral pitch and incident angle ], 
but to the average refractive index of a medium. At this time, the light of the color which carries 
out coloration is the light of wavelength width-of-face delta lambda=Pdeltan centering on 
wavelength lambda=nP. Here, n is an average refractive index and P is a spiral pitch. Moreover, 
deltan is the anisotropy of a refractive index. 
[0254] 

Although deltan changes with matter, respectively, in order for there to be no color which carries 
out coloration in this case in a visible region since the average refractive index of the liquid 
crystallinity matter is about 1.5 and deltan is about 0.1 when the liquid crystallinity matter is 
used as matter enclosed with the above-mentioned matter layer 1 03, for example, if the spiral 
pitch P is set to lambda= 400. it will be set to P= 400 / 1.5= 267nm. Moreover, deltalambda is set 
to deltalambda=0.1x267=26.7. Therefore, what is necessary is just to make it 253nm or less 
which subtracted 13.4nm which is 267 to 26.7nm abbreviation one half about the spiral pitch of 
the above-mentioned medium, in order for the above coloration not to almost be recognized by 
human being's eyes. That is. in order to prevent the above coloration, it is desirable that the 
spiral pitch of the above-mentioned medium is 253nm or less. 
[0255] 

Moreover, in the above-mentioned explanation, in the relation of lambda^nP. although lambda 
was set to 400nm. when referred to as 380nm which has defined lambda as wavelength 
Commission Internationale de TEclariage CIE cannot recognize human being s eyes to be. a spiral 
pitch for the color which carries out coloration to consider as the outside of a visible region is 
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set to 240nm or less, namely, the thing for which the spiral pitch of the above-nnentioned 
medium is set to 240nm or less — the above — coloration [ like ] can be prevented certainly. 
[0256] 

For example, although the sample which prepared 5CB 38.5wt(s)% and prepared ZLI~4572 by 
1 1.1wt(s)% of presentation carried out phase transition of the JC1041xx to the blue phase from 
the isotropic phase at about 53 degrees C 50.0wt(s}%, since a spiral pitch was below in a visible 
region, coloration was not carried out. 
[0257] 

Moreover, the temperature requirement where the sample which mixed RM257 for TMPTA 
(trimethylolpropane triacrylate, Aldrich make) 5.4wt(s)% 87.1wt(s)%. mixed [ the above-mentioned 
mixed sample ] 0.4wt(s)% for DMPA (2 and 2~dimethoxy-2-phenyl-acetophenone) 7.1wt(s)%, 
irradiated ultraviolet rays, maintaining an optically isotropic phase at a cholesteric-optically 
isotropic convergence side, and carried out the polymerization of the photoreaction nature 
monomer shows an optically isotropic phase became large. 
[0258] 

Moreover, although phase transition was carried out to the blue phase from the isotropic phase 
below about 20 degrees C. since a spiral pitch was below in a visible region, coloration of the 
sample which mixed each compound which consists of the following structure expression at a 
rate shown in the right of a structure expression was not carried out. in addition, this mixed 
stock shows to the following structure expression (structure expression of the bottom) — as — 
a chiral agent — 30wt(s)% — it mixed. 
[0259] 
[Formula 18] 
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[0260] 
[Formula 19] 
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[0261] 
[Formula 20] 
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[0262] 
[Formula 21] 
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[0263] 
[Formula 22] 




[R] 

O 



[0264] 

As mentioned above, the cholesteric blue phase suitable for this invention has the defective 
order of under optical wavelength. Since the molecule with which defect structure acOoins each 
other originates in being twisted greatly, the dielectric medium (medium) in which a cholesteric 
blue phase is shown needs to show chiral nature in order to make big torsion structure discover 
In order to make big twist structure discover, it is desirable to add a chiral agent to a dielectric 
medium. Although based also on the twist force which a chiral agent has as concentration of a 
chiral agent, it is desirable that it is 8wt(s)% or more than 4mol%. When aiming at expansion of the 
temperature requirement which shows a cholesteric blue phase by the giant-molecule network 
(it is photopolymerization about a photoreaction nature monomer) and the rate of the chiral 
agent occupied to a dielectric medium was 8wt(s)% or more than 4mol%, the temperature 
requirement of a cholesteric blue phase became about 1 degrees C or more, and it was able to 
do. carrying out temperature control of the photopolymerization by UV irradiation. When the rate 
of a chiral agent was 8wt(s)% or less than [ 4mol% ], the temperature requirement of a 
cholesteric blue phase became narrow, and the temperature control in the case of 
photopolymerization was difficult. 
[0265] 

Moreover, as for the concentration of a chiral agent, it is more desirable that it is more than 
15wt%. When making a cholesteric blue phase discover by adding straightHine-like liquid crystal 
with banana mold (crookedness mold) liquid crystal or contragradient structure and the 
concentration of a chiral agent was more than 1 5wt%. the temperature requirement of a 
cholesteric blue phase became about 1 degree C. Moreover, the temperature requirement of a 
cholesteric blue phase spread further by increasing the concentration of a chiral agent to 17.9wt 
(s)%. 
[0266] 

Moreover, as for the concentration of a chiral agent, it is more desirable that it is more than 
30wt%. (When each compound which consists of the above-mentioned structure expression was 
mixed at a rate shown in the right of a structure expression, and the concentration of a chiral 
agent was 30wt(s)%). since a whorl pitch was below in a visible region, coloration of the 
cholesteric blue phase was not carried out. This is considered to be because for the whorl pitch 
to have become short by including many chiral agents. In order to carry out coloration to the 
color reflecting the whorl pitch in a cholesteric blue phase, when realizing a full color display and 
applying to television etc., it is not desirable that the reflective peak is in a visible region. 
Moreover, when the concentration of a chiral agent was decreased from 30wt(s)%, the 
temperature requirement of a cholesteric blue phase became narrow. 
[0267] 

Thus, since the whorl pitch which becomes easy to discover a cholesteric blue phase and a 
cholesteric blue phase has further will also become short if the concentration of a chiral agent is 
high, it is desirable. However, if the addition of a chiral agent increases too much, the problem 
that the liquid crystallinity of the matter layer 103 whole falls will arise. Lack of liquid crystallinity 
leads to the fall of the generating degree of the optical anisotropy at the time of electric-field 
impression, and causes the fall of the function as a display device. When liquid crystallinity falls, 
it leads to the fall of the stability of a cholesteric blue phase, and it becomes impossible 
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moreover, to count upon expansion of the temperature requirement of a cholesteric blue phase. 
The upper limit of the addition concentration of a chiral agent was decided, and according to 
invention-in-this-application persons* analysis, the above reason showed that the upper limit 
concentration was 80wt(s)%. That is, as for the concentration of a chiral agent, it is desirable 
that it is less than [ 80wt% ]. 
[0268] 

In addition, in the above-^mentioned explanation, although the effectiveness by the chiral agent 
addition in a cholesteric blue phase has been described, the effectiveness by chiral agent 
addition is not limited to a cholesteric blue phase, and can acquire the same effectiveness as 
abbreviation also in the dielectric medium which presents a smectic blue phase and nematic 
equality. 
[0269] 

By adding a chiral agent, the twist force (Helical twist power) which a chiral agent has can be 
made to be able to act effectively, and the interaction (short-range-order) of access distance 
can be done between molecules. That is, the molecule in a medium can be made to answer the 
dielectric medium which has the optical isotropy at the time of no electrical-potential-difference 
impressing as a small group (cluster) by electrical-potential-difference impression. The 
temperature requirement which optical anisotropy discovers can be made to expand by adding a 
chiral agent also by the dielectric medium which can discover optical anisotropy only in a 
thereby original very narrow temperature requirement. 
[0270] 

Moreover, by the dielectric medium by which the chiral agent was added, since optical activity 
arises in the light which carried out incidence by twist of the one direction which originated in 
the spontaneous twist direction of a chiral agent, it becomes possible to take out light efficiently. 

[0271] 

Moreover, although it does not have an asymmetric carbon atom like banana mold (crookedness 
mold) liquid crystal (the molecule itself does not have chiral nature), the medium containing the 
molecule which chiral nature generates as a system according to the anisotropy and packing 
structure of molecular shape may be used. As banana mold (crookedness mold) liquid crystal, 
P8PIMB can be mentioned, for example. Moreover, as banana mold (crookedness mold) liquid 
crystal, it is not limited to P8PIMB. is. and is **. A flection may be combined with not only the 
benzene rings, such as a ♦* phenyl ene group, but a naphthalene ring, or a methylene chain. For 
example, as banana mold (crookedness mold) liquid crystal other than P8PIMB, 8Am5 and 
140Am5 are mentioned. Also in this case, induction of the twist structure of a left twist or a 
right twist either can be carried out, and permeability can be raised. 

Moreover, the medium enclosed with the matter layer 103 may be a medium in which is a method 
of *♦ in general and induction is typically carried out by electrical-potential-difference 
impression in an optical modulation optically at the time of no electrical-potential-difference 
impressing. That is, typically, you may be the matter with which whenever [ orientation order / of 
a molecule or a molecular assembly (cluster) ] goes up with electrical-potential-difference 
impression. Moreover, it is desirable that a dielectric anisotropy is a forward medium. 
[0272] 

Moreover, as described above, when the medium enclosed with the matter layer 103 impresses 
electric field, extent of optical anisotropy should just change. As a medium enclosed with the 
matter layer 103, it has the order structure below optical wavelength, and it is the liquid crystal 
phase which looks isotropic optically, and a dielectric anisotropy can apply a forward or negative 
thing, for example. Or a system which was filled up with the aggregate in which the liquid crystal 
molecule is carrying out orientation to the radial in the size below the wavelength of light and 
which looks isotropic optically can also be used. By impressing electric field to these, a strain 
can be given to the fine structure of a molecule or the aggregate, and induction of the optical 
modulation can be carried out. Moreover, since orientation change of a molecule can be 
promoted by forming orientation nominal members, such as a polymerization nature compound, a 
hydrogen bond object, a vesicular structure object, and a particle, when using these media, it 
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becomes possible to drive by the low battery. 
[0273] 

Below, examples other than the above of such a medium are indicated as an example of a 
medium. However, the example of a medium shown below shows an example of an available 
medium, and does not limit a medium applicable to the display concerning this operation gestalt. 
[0274] 

[The example 1 of a medium] 

The medium which consists of order structure of having the cubic symmetry (cubic symmetry) of 
the scale of for example, under optical wavelength (under the wavelength of the light), as a 
medium enclosed with the matter layer 1 03 and in which a cubic phase (cubic phase, cubic 
phase) is shown can be used. 
[0275] 

As such a medium, there is BABH8 indicated by nonpatent literature 6 and 7, for example. The 
structure expression of this BABH8, 
[0276] 
[Formula 23] 




[0277] 

It is come out and expressed. 
[0278] 

Moreover, this BABH8 shows the cubic phase which consists of order structure of the scale of 
under optical wavelength (under the wavelength of the light) below 136.7 degrees C or more 161 
degrees C. In addition, the structure model of a cubic phase as shown in drawing 8 , drawing 10 . 
and drawing 1 1 is shown in nonpatent literature 6. 
[0279] 

As described above. BABH8 has a lattice constant smaller than about 6nm and optical 
wavelength single or more figures, and since order structure (orientation order) is under optical 
wavelength, it is transparent. That is, in [ electric-field ] not impressing, in the above-mentioned 
temperature requirement, isotropy is shown optically. Therefore, when applying BABH8 to this 
display device, a good black display can be performed to the bottom of a crossed Nicol. 
[0280] 

On the other hand, if electric field are impressed between electrodes 104.105. controlling the 
temperature of the matter layer 103 at 136.7 degrees C or more 161 degrees C or less, 
distortion will arise in the structure of having cubic symmetric property, and optical anisotropy 
will be discovered. That is. in the above-mentioned temperature requirement. BABH8 is isotropy 
optically in the state of no electric-^eld impressing, and optical anisotropy discovers it by 
electric-field impression. 
[0281] 

Thus, in this indicating equipment of the above-mentioned configuration, since distortion arises 
in the structure of having cubic symmetric property by impressing electric field and a 
birefringence occurs, a good white display can be performed. In addition, the direction which a 
birefringence generates is fixed and the magnitude changes with electric-field impression. 
Moreover, the electrical-potential-difference permeability curve which shows the relation of the 
electrical potential difFerence and permeability which are impressed between electrodes 104.105 
turns into a stable curve in the above large temperature requirements. That is. in this display of 
the above-mentioned configuration, the electrical-potential-difference permeability curve 
stabilized in the temperature requirement of 136.7 degrees C or more 161 degrees C or less 
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about 20 K can be obtained, and temperature control becomes very easy. 
[0282] 

Moreover, in the case where BABH8 is used, it displays using distortion produced in the 
structure of having cubic symmetric property, like the case (refer to drawing 1 2 ) where the 
above-mentioned mixture is used. i.e.. change of extent of the optical anisotropy in a medium. 
Therefore, from the liquid crystal display of the conventional means of displaying which displays 
by changing the direction of orientation of a liquid crystal molecule, a wide--field-of-view angle 
property is realizable. Moreover, the direction which a birefringence generates is fixed, and since 
the direction of an optical axis does not change, a larger angle-of-visibility property is realizable. 
[0283] . • 

[The example 2 of a medium] 

The medium which consists of a molecule in which the smectic D phase (SmD) which is one of 
the liquid crystal phases is shown as a medium enclosed with the matter layer 1 03 is applicable. 
[0284] 

As liquid crystallinity matter in which a smectic D phase is shown, there is ANBC16, for example. 
In addition. ANBC16 is indicated by nonpatent literature 3 (p. 21, drawing 1 structure 1 (n= 16)) 
and nonpatent literature 8 (p. 888, Table [1 ], a compound (compound no.) 1 , compound 1 a, 
compound 1a-1). These molecular structures, are shown below. 
[0285] 

[Formula 24] 

NO, 



[0286] 

4'n-alkoxy-3 -nitro-biphenyl-4-carboxylic acids 
n-15 Cr 127 SmC 187 Cub 198 SmA 204 I 

This liquid crystallinity matter (it sets at ANBC16 and a chemical structure ceremony, and is n= 
16) shows a smectic D phase in a 171.0 degrees C - 197.2 degrees C temperature requirement. 
The smectic D phase forms a three-dimensions-[ two or more molecules ] grid like a jungle gym 
(trademark), and the lattice constant is dozens of nm or less and under optical wavelength. 
ANBC16 shown in this operation gestalt is about 6nm. That is. a smectic D phase has the order 
structure where the array of a molecule shows cubic symmetric property. For this reason, a 
smectic D phase shows isotropy optically. 
[0287] 

Moreover, if ANBC16 impresses electric field to the matter layer 103 which consists of ANBC16 
in the above-mentioned temperature field which shows a smectic D phase, since a dielectric 
anisotropy exists in the molecule itself, a molecule arises in the direction of electric field, and 
distortion arises in grids structure as the other side. That is. an optical anisotropy is discovered 
in the matter layer 103. 
[0288] 

Therefore, it is applicable as a medium which encloses ANBC16 with the matter layer 103 of this 
display device. In addition, if it is the matter in which not only ANBC16 but a smectic D phase is 
shown, since extent of optical anisotropy will change in the time of electric-field impression and 
no electric-field impressing, it is applicable as a medium enclosed with the matter layer 103 of 
this display device. 
[0289] 

[The example 3 of a medium] 

As a medium enclosed with the matter layer 103. a liquid crystal micro emulsion is applicable. It 
is the generic name of the system (mixed stock) which permuted the oil child of an 0/W mold 
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micro emulsion (it is the system in which water was dissolved in the form of waterdrop with the 
surfactant, and an oil serves as a continuous phase into an oil) named the liquid crystal micro 
emulsion by Yamamoto and others by the thermotropic liquid crystal molecule here (nonpatent 
literature 4 reference). 
[0290] 

There is mixed stock of Pentylcyanobiphenyl (5CB) which is the thermotropic liquid crystal 
(temperature transition form liquid crystal) which is indicated by nonpatent literature 4, and in 
which a nematic liquid crystal phase is shown as an example of a liquid crystal micro emulsion, 
and the water solution of Oldodecyl ammonium bromide (DDAB) which is the lyotropic liquid 
crystal (lyotropic liquid crystal, concentration transition form liquid crystal, rye OTORO pick 
liquid crystal) in which an inverted micelle phase is shown. This mixed stock has the structure 
expressed with drawing 13 and a mimetic diagram like drawing 14 . 
[0291] 

Moreover, the diameter of reversed micelle is [ the distance between about 50A and reversed 
micelle of this mixed stock ] about 200A typically. These scales are smaller than optical 
wavelength about single figure. Moreover, reversed micelle exists in the three-dimensions space 
target at random, and 5CB(s) are carrying out orientation to the radial the core [ each reversed 
micelle ]. Therefore, the above-mentioned mixed stock shows isotropy optically. 
[0292] 

And if electric field are impressed to the medium which consists of the above-mentioned mixed 
stock, since a dielectric anisotropy exists in 5CB, the molecule itself considers as the other side 
in the direction of electric field. That is, an orientation anisotropy is discovered in the system 
which were directions [ target / optical ] since orientation was carried out to the radial the core 
[ reversed micelle ]. and an optical anisotropy is discovered in it. Therefore, it is applicable as a 
medium which encloses the above-mentioned mixed stock with the matter layer 103 of this 
display. In addition, if it is the liquid crystal micro emulsion from which extent of optical 
anisotropy changes in the time of not only the above-mentioned mixed stock but no electric- 
fteld impressing, and electric-field impression, it is applicable as a medium enclosed with the 
matter layer 103 of this display. 
[0293] 

[The example 4 of a medium] 

The lyotropic liquid crystal (rye OTORO pick liquid crystal) which has a specific phase as a 
medium enclosed with the matter layer 103 is applicable. Here, it shall seem that the main 
molecule which generally forms liquid crystal has melted into solvents (water, organic solvent, 
etc.) with other properties, and also a lyotropic liquid crystal shall mean the liquid crystal of a 
component system. Moreover, the above-mentioned specific phase is with the time of electric- 
field impression and no electric-field impressing, and is a phase from which extent of the optical 
isotropy changes. As such a specific phase, there are a micell phase indicated by nonpatent 
literature 9. a sponge phase, a cubic phase, and an inverted micelle phase, for example. The 
classification Fig. of a lyotropic liquid crystal phase is shown in drawing 15 . 
[0294] 

There is matter which discovers a rriicell phase in the surfactant which is amphiphile. For 
example, a water solution of a sodium dodecyl sulfate, a water solution of a PAL thymine acid 
potassium, etc. which are an ionic surfactant form a spherical micell. Moreover, with the mixed 
liquor of the polyoxyethylene nonylphenyl ether and water which are a nonionic surfactant, when 
a nonylphenyl radical works as a hydrophobic group and an oxyethylene chain works as a 
hydrophilic group, a micell is formed. The water solution of a styrene-ethylene oxide block 
copolymer also forms a micell in others. 
[0295] 

For example, a molecule carries out packing of the spherical micell to a spatial omnidirection. and 
it shows the shape of a ball (forming a molecular assembly). Moreover, since the size of a 
spherical micell is below optical wavelength, in an optical wavelength field, it does not show an 
anisotropy but looks isotropic. However, if electric field are impressed to such a spherical micell. 
since a spherical micell is distorted, an anisotropy will be discovered. Therefore, the lyotropic 
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liquid crystal in which a spherical micell phase is shown is applicable as a medium enclosed with 
the matter layer 103 of this display. In addition, even if it encloses with the matter layer 103 the 
lyotropic liquid crystal in which the micell phase of not only a spherical micell phase but other 
configurations, i.e.. a string-like micell phase, an ellipse-like micell phase, a cylindrical micell 
phase, etc. are shown, the same effectiveness as abbreviation can be acquired. 
[0296] 

Moreover, generally it is known that the reversed micelle which the hydrophilic group and the 
hydrophobic group replaced depending on concentration, temperature, and the conditions of a 
surfactant will be formed. Such reversed micelle shows the same effectiveness as a micell 
optically. Therefore, effectiveness equivalent to the case where the lyotropic liquid crystal in 
which a micell phase is shown is used is done so by applying the lyotropic liquid crystal in which 
an inverted micelle phase is shown as a medium enclosed with the matter layer 103. In addition, 
the liquid crystal micro emulsion explained in the example 3 of a medium is an example of the 
lyotropic liquid crystal in which an inverted micelle phase (reversed micelle structure) is shown. 
[0297] 

Moreover, the concentration and the temperature field which show a sponge phase as shown in 
drawing 15 , and a cubic phase exist in the water solution of nonionic surfactant pentaethylene 
glycol-dodecylether (Pentaethylenglychol-dodecylether, C 12E5). Since such a sponge phase 
and a cubic phase have the order (order structure, orientation order) of under optical 
wavelength, they are the transparent matter in an optical wavelength field. That is, the medium 
which consists of these phases shows isotropy optically. And if electric field are impressed to 
the medium which consists of these phases, distortion will arise in order structure (orientation 
order), and an optical anisotropy will be discovered. Therefore, the lyotropic liquid crystal in 
which a sponge phase and a cubic phase are shown is also applicable as a medium enclosed with 
the matter layer 103 of this display. 
[0298] 

[The example 5 of a medium] 

The liquid crystal particle dispersed system which shows the phase from which extent of the 
optical isotropy changes in the time of electric-field impression of a micell phase, a sponge 
phase, a cubic phase, an inverted micelle phase, etc. and no electric-field impressing as a 
medium enclosed with the matter layer 103 is applicable. Here, a liquid crystal particle dispersed 
system Is the mixed stock which made the particle intermingled in a solvent (liquid crystal). 
[0299] 

As such a liquid crystal particle dispersed system, the liquid crystal particle dispersed system 
which made the latex particle with a diameter of about 100A which embellished the front face 
with the sulfuric-acid radical intermingled is in the water solution of nonionic surfactant 
pentaethylene glycohdodecylether (Pentaethylenglychol-dodecylether, C 1 2E5), for example. In 
this liquid crystal particle dispersed system, a sponge phase is discovered. Therefore, the above- 
mentioned liquid crystal particle dispersed system is applicable as a medium enclosed with the 
matter layer 103 of this display like the case of the above-mentioned example 4 of a medium. 
[0300] 

In addition, the same oriented structure as the liquid crystal micro emulsion of the example 3 of 
a medium can also be acquired by replacing the above-mentioned RATTEKKUSU particle with 
DDAB in the liquid crystal micro emulsion of the example 3 of a medium. 
[0301] 

[The example 6 of a medium] 

As a medium enclosed with the matter layer 103. DIN DORIMA (DIN DORIMA molecule) is 
applicable. Here. DIN DORIMA is the high branched polymer of the shape of three dimensions 
which has branching for every monomeric unit. 
[0302] 

Since DIN DORIMA has much branching, if it becomes the above molecular weight to some 
extent, it will serve as spherical structure. Since it has the order below optical wavelength, in an 
optical wavelength field, this spherical structure is the transparent matter, by electrical- 
potential-difference impression, orientation order changes and an optical anisotropy discovers it 
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Therefore, DIN DORIMA is applicable as a medium enclosed with the matter layer 103 of this 

display. 

[0303] 

[The example 7 of a medium] 

The medium which consists of a molecule in which a smectic blue (BPSm) phase is shown as a 

medium enclosed with the matter layer 103 is applicable. 

[0304] 

The smectic blue phase has the structure of high symmetric property like the choiesteric blue 
phase. Moreover, since it has the order below optical wavelength (order structure, orientation 
order), in arToptical wavelength field, orientation order changes and an optical anisotropy is 
discovered [ it is the in general transparent matter, and ] with electricahpotentiahdifference 
impression. That is. in order that a smectic blue phase may show isotropy in general optically and 
a liquid crystal molecule may make it the other side in the direction of electric field by electric- 
field impression, a grid discovers distortion and an anisotropy. Therefore, the medium which 
consists of a molecule in which a smectic blue phase Is shown is applicable as a medium 
enclosed with the matter layer 1 03 of this display. 
[0305] 

In addition, as matter in which a smectic blue phase is shown, there is FH/FH/HH-14BTMHC 
indicated by nonpatent literature 10, for example. By 74,4 degrees C - 73.2 degrees C, this 
matter shows BPSm2 phase at a BPSm three phase circuit and 73.2 degrees C - 72.3 degrees 
C. and shows a BPSm plane 1 at 72.3 degrees 0-72.1 degrees C. 
[0306] 

Moreover, when using the medium in which a smectic blue phase is shown, as for the selective 
reflection wavelength region or spiral pitch of a blue phase, it is desirable that it is 400nm or less 
like the case where the medium in which a KOSUTE rucksack blue phase is shown is used, and it 
is more desirable that it is 380nm or less. A spiral pitch has desirable 253nm or less, and its 
240nm or less is more more desirable still. 
[0307] 

Moreover, the size of not only each above-mentioned example of a medium but order structure 
is large, and even if it is the medium which is likely to be hard to apply to the display concerning 
this operation gestalt, it is applicable to the display device concerning this operation gestalt by 
fixing compulsorily in a detailed domain by the polymerization nature compound, the hydrogen 
bond object, the vesicular structure object, a particle, etc. For example, if the fine structure 
which consists of a macromolecule network which was described above, a gelling agent, a minute 
pore film. etc. is formed into the medium, even if it is a nematic phase and a choiesteric phase, 
an isotropic condition can be made almost optically. 
[0308] 

As a macromolecule network, the acrylate monomer can be made to be able to mix in 5CB. and 
the detailed macromolecule network formed into an isotropic phase can be used by irradiating 
ultraviolet rays in an isotropic phase, for example. Thus, if temperature is reduced and a nematic 
phase is deposited after forming a giant-molecule network, it will become full of orientation 
defects by the detailed giant-molecule network. That is, if the macromolecule network is formed 
on the scale below optical wavelength, it does not become the usual nematic orientation which 
carried out uniaxial orientation, but ^^^^^^ nematic phases [ target / optical ] can be obtained. 
Moreover, a chiral agent may be made to mix beforehand, when a perfect optically isotropic 
phase is not obtained but light is scattered about slightly. Since it can twist by this in the 
detailed domain formed in the above-mentioned macromolecule network and induction of the 
structure can be carried out, the optical anisotropy of a detailed domain can be reduced 
Consequently, dispersion of light can be controlled. 
[0309] 

A different display condition is realizable in the time of electrical-potential-difference impression 
and no electrical-potential-difference impressing by considering as the configuration which 
contains one of the above-mentioned media in the matter layer 103. 
[0310] 
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[Operation gestalt 2] 

Other operation gestalten of this invention are explained based on drawing. In addition, for 
convenience, about the member of explanation explained with the operation gestalt 1. and the 
member which has the same function, the same sign is attached and the explanation is omitted. 
[0311] 

In addition, the reset period Tr was made to ease the memory effect produced from a data signal 
line drive circuit and a scan signalHine drive circuit to a medium supplying the signal for reset 
periods (for a black display) to the scan signal line 111 and the data signal line 110. i.e., by 
supplying the signal of the common electrode 105 and abbreviation same electric potential to the 
data electrode 104, in the indicating equipment concerning the operation gestalt 1. On the*other 
hand, even if the indicating equipment concerning this operation gestalt does not supply the 
signal for a black display from a data signal line drive circuit and a scan signal-line drive circuit, it 
can reduce the effect of the display property, on the memory effect produced to a medium. 
[0312] 

Drawing 1 6 is the explanatory view showing the outline configuration of the display concerning 
this operation gestalt. In addition, this drawing is drawn corresponding to actual geometry. 
Moreover, the circuit diagram which drawing 16 showed caudad is a representative circuit 
schematic for 1 pixel in the display device (display panel) 191 with which this display is equipped. 

[0313] 

As shown in this drawing, the display concerning this operation gestalt is equipped with the 
active-matrix substrate 100 which has the drive circuit fields 14A and 14B and a viewing area 
1 19 on the substrate 101 like the display concerning the operation gestalt 1. In addition, although 
the drive circuit fields 14A and 14B are formed on the substrate 101 with this operation gestalt, 
you may be the configuration that a driving signal is supplied from the drive circuit which does 
not restrict to this and was established in the exterior of a substrate 101. 
[0314] 

Two or more scan signal lines (gate signal line) 1 1 1 each other arranged at abbreviation parallel 
and two or more data signal lines 110 which intersect perpendicularly with each scan signal line 
111 are formed in the viewing area 1 1 9. And a pixel is formed for every partition surrounded by 
two data signal lines 110 which adjoin two adjoining scan signal lines 111. That is. the field of the 
shape of a rectangle surrounded with the data signal line 1 1 0 and the scan signal line 1 1 1 turns 
into a pixel field, and constitutes a display by the set of each [ these ] pixel field. 
[0315] 

Moreover, as shown in drawing 16 . the end of each scan signal line 1 1 1 extends in the one-side 
side (left-hand side in drawing) of a substrate 101, and the extension section is connected with 
the vertical-scanning circuit (scan signal-line drive circuit) which consists of a semiconductor 
integrated circuit carried in drive circuit field 14B of this substrate 101. Moreover, the end of 
each data signal line also extends in the one-side side (drawing Nakagami side) of a substrate 
101, and the extension section is connected with the video-signal drive circuit (data signal line 
drive circuit) which consists of a semiconductor integrated circuit carried in drive circuit field 
14A of this substrate 101. 
[0316] 

Moreover, as the field in which the semiconductor circuit in the drive circuit fields 14A and 48 is 
carried is avoided, opposite arrangement is carried out with a substrate 101. and the substrate 
102 serves as a small area from this substrate 101. Moreover, immobilization of the substrate 
102 to a substrate 101 was made by the sealant formed around this substrate 102. and this 
sealant serves also as the function which closes the medium (dielectric matter) which 
constitutes the matter layer 103 between a substrate 101 and a substrate 102. 
[0317] 

In addition, in the display device 191. while the data electrode (pixel electrode) 104 is formed on 
a substrate 101, the counterelectrode (common electrode) 147 is formed in the substrate 102 
side. That is, a display device 191 is the so-called display device of the vertical electric-field 
method which displays using the electric field of the direction of a substrate side normal. 
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[0318] 

As shown in drawing 1 6 , each pixel field (display device 191) is equipped with TFT (Thin Film 
Transistor) 109 as a switching elennent. The data electrode 104 (not shown in drawing 16 ) is 
connected to the drain electrode of TFT109, the data signal line 1 10 is connected to the source 
electrode of TFT109. and scan signalHine 111a is connected to the gate electrode of TFT109. 
Thereby, a scan signal (electrical potential difference) is supplied to the gate electrode of 
TFT109 through the scan signal line 1 11 from the scan signaHine drive circuit with which drive 
circuit field 14B was equipped. And if TFT109 is turned on by this scan signal, the video signal 
(electrical potential difference) supplied to the source electrode of TFT109 through the data 
signal line 110 from the data signal line drive circuit with which drive circuit field 14A was 
equipped will be supplied to the data electrode 104 of a display device 191. 
[0319] 

Moreover, as shown in drawing 16 , between the data electrode 104 and scan signaHine 111b 
which acijoins the above-mentioned scan signalHine 111a, are recording capacitative element 
(auxiliary capacity) 121b is formed In addition, scan signaHine 111a and scan signaHine 111b 
are separated on both sides of the data electrode 104. This are recording capacitative element 
121b has the function committed so that the effect of gate potential change to middle point 
potential (data electrode potential) may be reduced, when TFT109 switches. In addition, scan 
signalHine 111b controls supply of the video signal to the data electrode. 104 of another pixel 
which adjoins the pixel shown in drawing 16 . 
[0320] 

Moreover, as shown in drawing 1 6 , in the display device 191, between the data electrode 104 

and scan signaHine 111b is connected through a resistance element 129. 

[0321] 

A resistance element 129 is for making the charge of the display capacity 120 discharge through 
scan signalHine 111b, when the video signal from the data signal line 1 10 is supplied to the data 
electrode 104 through TFT109, and the charge of a video signal is made not to be accumulated 
in the display capacity 120 for a long time (residual). That is, the resistance of a resistance 
element 129 is set as the value for discharging between oneHrame periods in the video signal 
supplied to the data electrode 1 04. If it puts in another way, the time constant CR defined by the 
product of the resistance R of this resistance element 129 and the capacity C of the scan signal 
line 1 1 1 is set up smaller than the period of one frame. 
[0322] 

In addition, although it also had the function in which the video signal supplied to the data 
electrode 104 during the period when TFT109 was turned on is stored up during an one frame 
period in the conventional display device in which the resistance element 129 is not formed when 
TFT109 else [. such as a function mentioned above, ] turned off are recording capacitative 
element 121b. such an are-recording function is what decreased by having formed the resistance 
element 129. 
[0323] 

The data electrode 104 in each pixel field generates electric field between the counterelectrodes 
147 prepared in the substrate 102 which counters through the matter layer 103. This controls 
the light transmittance of the medium between two electrodes (dielectric matter) by the display 
concerning this operation gestalt. In addition, the counterelectrode 147 is formed in the field by 
the side of the matter layer 103 in a substrate 102 common to each pixel field. 
[0324] 

Drawing 1 7 is the sectional view showing the 1 -pixel outline configuration in the display device 
(display panel) 191 with which the display concerning this operation gestalt is equipped. 
[0325] 

As shown in this drawing, scan signaHine 111a (conductive layer g1) is formed in the field by the 
side of the matter layer 103 in a substrate 101. Moreover, the light-shielding film 128 
(conductive layer gl) which consists of the same ingredient as this scan signalHine 111a is 
formed in the pixel field. This light-shielding film 128 is for shading the outpatient department 
light by which incidence is carried out to the resistance element 129 which consists of the 
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below-mentioned semi-conductor layer formed in that top face through a substrate 101. 
[0326] 

And the insulator layer 106 is formed so that scan signal-line 111a and a light-shielding film 128 
may be covered. This insulator layer 106 has a function as the interlayer insulation film of scan 
signal-line 111a and the data signal line 110 mentioned later, the gate dielectric film of TFT109 
mentioned later, and a dielectric film of are recording capacitative element 121b mentioned later. 
In addition, although especially the quality of the material of an insulator layer 106 is not limited. 
SiN can be used, for example. 
[0327] 

As shown in drawing 1 7 . the semi-conductor layer 131 is formed* in the part which looks at from 
[ of a substrate 101 ] a substrate side normal, and is superimposed on scan signal-line 111a. 
This semi-conductor layer 131 is a semi-conductor layer of i mold (genuineness: the 
conductivity-type decision Impurity is not doped) which consists of a-Si. 
[0328] 

Moreover, the drain electrode 1 32 and the source electrode 1 33 are formed in the top face of 
this semi-conductor layer 131, and TFT109 of the MOS mold which uses a part of scan signal- 
line 1 1 1 a as a gate electrode by this is constituted. 
[0329] 

Moreover, the semi-conductor layer 1 34 which becomes the part which looks at from [ of a 
substrate 101 ] a substrate side normal, and is superimposed on a light-shielding film 128 from 
the same ingredient as the semi-conductor layer 131 is formed. In addition, with this operation 
gestalt. the semi-conductor layer 134 is formed also in the formation field of the data signal line 
110 united with the semi-conductor layer 131 of TFT109. This is for making the function of an 
interlayer insulation film strengthen with an insulator layer 106. Moreover, the electrode 135,136 
of a pair is formed in the top face of the semi-conductor layer 134 formed on the light-shielding 
film 128. Thereby, the resistance element 129 which uses the semi-conductor layer 134 as 
electrical resistance materials is formed. 
[0330] 

Moreover, the source electrode 1 33 of TFT109. the drain electrode 132. and the electrode 
135.136 of the pair of a resistance element 129 are formed in the data signal line 110 and 
coincidence which are formed on an insulator layer 106. That is, in case the data signal line 110 
(electric conduction film d1) is formed, a part of the extension section is formed as a drain 
electrode 132 of TFT109 by making even the top face of the semi-conductor layer 131 extend, 
and forming a part of data signal line 1 10. Moreover, the electrode which was made to estrange 
with the drain electrode 132 and was formed turns into the source electrode 133. Similarly, in 
case the data signal line 1 10 (electric conduction film d1) is formed, a part of the extension 
section is formed as the above-mentioned electrode 135 by making even the top face of the 
semi-conductor layer 134 extend, and forming a part of data signal line 1 10. Moreover, the 
electrode which was made to estrange with this electrode 135 and was formed turns into an 
electrode 136. 
[0331] 

In addition, the source electrode 1 33 serves as a pattern (configuration) which has the extension 
section which made the central site of a pixel field extend a little. In order to connect with the 
below-mentioned data electrode 104 and to secure the connection. Moreover, the electrode 135 
formed on the semi-conductor layer 1 34 in the formation field of a resistance element 1 29 
serves as a pattern (configuration) which has the extension section made to extend a little to 
the center section of the pixel field in order to connect with the data electrode 104 and to 
secure the connection. 
[0332] 

Moreover, the electrode 1 36 formed on the semi-conductor layer 1 34 serves as a pattern 
(configuration) which has the extension section made to extend a little to this scan signal-line 
111b side in order to connect with scan signal-line 111b close to this semi-conductor layer 1 34 
and to secure the connection. In addition, the semi-conductor layer by which the impurity was 
doped Is formed in an interface with the semi-conductor layer 131 of the drain electrode 132 in 
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TFT109» and the source electrode 133. and an interface with the semi-conductor layer 134 of 
the electrodes 135 and 136 in a resistance element 129, and this semi-conductor layer functions 
on them as a contact layer. 
[0333] 

That is. after fomning the thin semi-conductor layer of the thickness by which the impurity was 
doped by the front face after forming the semi-conductor layers 131 and 134 and forming the 
drain electrode 132, the source electrode 133, and electrodes 135 and 136, it considers as the 
configuration mentioned above by etching the semi-conductor layer which was exposed by using 
said each electrode as a mask and by which the impurity was doped. 
[0334] 

Thus, the protective coat 139 which consists of SiN in order to avoid direct contact to TFT109 
and the medium (dielectric matter) enclosed with the matter layer 1 03 is formed in the front face 
of a substrate 101 in which the data signal line 110, the drain electrode 132, the source 
electrode 133, and the electrode 135.136 were formed so that they may be covered. 
[0335] 

And the contact hole for exposing a part of contact hole for exposing the contact hole for 
exposing a part of above-mentioned extension section in the source electrode 133 of TFT109 
and a part of each above-mentioned extension section in each electrodes 135 and 136 of a 
resistance element 129 to this protective coat 139. scan signaHine 111a (scan signal line which 
makes the above TFT109 drive), and scan signal-line 111b (date signal line which adjoins scan 
signal-line 111a) is formed. 
[0336] 

Moreover, the data electrode 104 of the transparence which consists of ITO film is formed in the 
top face of this protective coat 139 so that most pixel fields may be covered. This data 
electrode 104 is arranged so that a part of scan signal-line 111a which makes TFT109 drive, and 
a part of scan signal-line 111b which adjoins scan signal-line 111a may be covered (it sees and 
superimposes from [ of a substrate 101 ] a substrate side normal like). Moreover, between this 
data electrode 104 and scan signal-line 111b, are recording capacitative element 121b which 
uses a protective coat 139 and an insulator layer 106 as a dielectric film is constituted. 
[0337] 

Furthermore, as this data electrode 104 covers the contact hole for exposing some of contact 
holes for exposing some source electrodes 133 of TFT109 in a protective coat 139, and 
electrodes 1 35 of a resistance element 1 29, it is formed. Therefore, it connects with the source 
electrode 133 of TFT109. and the data electrode 104 is connected with one electrode 136 of a 
resistance element 129. 
[0338] 

Moreover, the wiring layer 1 37 is formed so that the contact hole for exposing the contact hole 
for exposing some electrodes 135 of the resistance element 129 in a protective coat 139 and a 
part of scan signal-line 111b may be covered. Thereby, the wiring layer 1 37 has connected the 
electrode 136 of a resistance element 129, and scan signal-line 111b. In addition, this wiring layer 
137 may be formed at the same process as the data electrode 104 using the same ingredient as 
the data electrode 104. 
[0339] 

Furthermore, the orientation film is formed in the front face (contact surface with the matter 
layer 103) of a substrate 101 in which the data electrode 104 grade was formed in this way so 
that this data electrode 104 grade may also be covered. As this orientation film, the organic thin 
film which performed rubbing processing, for example can be used. 
[0340] 

On the other hand, as each pixel field is demarcated in the field by the side of the dielectric 
matter of a substrate 102, the black matrix (not shown) is formed in it. This black matrix is 
established in order to make it avoid that the light which carries out incidence from the outside 
is irradiated by TFT109 and the resistance element 129. and in order to make contrast of a 
display good. Furthermore, the color filter (not shown) which has a color corresponding to each 
pixel field is formed in opening (it becomes the field which light penetrates and becomes a 
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substantial pixel field) of a black matrix. 
[0341] 

Moreover, the flattening film which an organic thin film is applied and becomes is formed in the 
opposed face with the substrate 101 in a substrate 102 so that the above-mentioned black 
matrix and a color filter may be covered. This flattening film is for making it the level difference 
by the above-mentioned black matrix and the color filter not actualize. 
[0342] 

Furthermore, the counterelectrode 147 formed common to each pixel field is formed in the front 
face of this flattening film. This counterelectrode 147 generates the electric field corresponding 
to a video signal (electrical potential *tlifference) between the data electrodes 104 in each pixel 
field, and controls the light transmittance of the medium currently pinched by it between the 
data electrode 104 and the counterelectrode 147. In addition, this counterelectrode 147 consists 
of transparent materials, such as ITO. 
[0343] 

Furthermore, the orientation film (not shown) is formed in the front face of a substrate 1 02 in 
which the counterelectrode 147 was formed in this way so that a counterelectrode 147 may be 
covered. As this orientation film, the organic thin film which performed rubbing processing can be 
used, for example. 
[0344] 

Moreover, in the display device 191, the mixture which mixed the following compound by the daily 

dose ratio shown below is enclosed with the matter layer 103. 

[0345] 

[Formula 25] 



C3H7 




(30wt%) 



[0346] 

[Formula 26] 




(40wt%) 



[0347] 

[Formula 27] 




(30wt%) 



[0348] 

the methyl ethyl ketone peroxide which is an initiator (a polymerization initiator — not shown) 
for making the compound (liquid crystal (meta) acrylate. polymerization nature compound) which 
turns into this mixture from the above-mentioned compound A which is a photopolymerization 
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nature monomer (polymerization nature compound), and a polymerization perform quickly added. 
[0349] 

Moreover, as shown in drawing 1 7 . with the field by the side of the matter layer 103 of 
substrates 101 and 102, polarizing plates 107 and 108 are stuck in the field of the opposite side. 
In addition, the absorption shaft of polarizing plates 107 and 108 lies at right angles mutually, and 
it is stuck so that the direction of rubbing of the orientation film with which both substrates are 
equipped with the absorption shaft of polarizing plates 107 and 108, and the include angle of 45 
degrees may be made further. 
[0350] 

In addition, enclosure of the above-mentioned mixture is performed as follows, f&r example. That 
is, through spacers (not shown), such as a plastics bead, substrates 101 and 102 are adjusted so 
that both spacing (thickness of the matter layer 103) may be set to 5 micrometers, and by the 
sealant (not shown), a perimeter is stopped and it fixes. Under the present circumstances, 
opening of the part used as the inlet (not shown) of the medium (dielectric liquid) poured in 
behind is carried out, without closing. In addition, especially the quality of the material of a 
spacer and a sealant is not limited, and can use conventionally what is used for the liquid crystal 
display component. 
[0351] 

Next, what added the methyl ethyl ketone peroxide which is the above-mentioned liquid crystal 
(meta) acrylate and the above-mentioned polymerization initiator which are a 
photopolymerization nature monomer is poured into the mixture described above among both 
substrates, here — the addition of a photopolymerization nature monomer — 0.05wt(s)% (% of 
the weight) — it is desirable to consider as less than [ 15wt% ] above, h is because driver 
voltage will go up and it will keep, if the rate of a polymerization nature monomer is high. 
Moreover, as for the addition of a polymerization initiator, considering as less than [ 10wt% ] is 
desirable. 
[0352] 

next, the exterior — warming — where the temperature of both substrates is kept at 100 
degrees C with equipment (not shown), ultraviolet rays are irradiated at this eel (display device 
191). The polymerization (hardening) of the photopolymerization nature monomer injected into 
the matter layer 103 is carried out by this, and a macromolecule chain is formed. In addition, the 
above-mentioned mixture shows a negative-mold nematic liquid crystal phase at less than 113 
degrees C. and shows an isotropic phase at the temperature beyond it. That is, with this 
operation gestalt, by the condition which shows the liquid crystal phase, the medium enclosed 
with the matter layer 103 carries out the polymerization of the photopolymerization nature 
monomer, and forms a macromolecule chain. 
[0353] 

Thus, in the condition which shows the liquid crystal phase, the medium enclosed with the 
matter layer 103 is influenced of rubbing given to the orientation film, and is carrying out 
orientation of the liquid crystal molecule in this medium along the direction of rubbing. Therefore, 
the rate of a part that the macromolecule chain obtained by the polymerization meets in the 
direction of orientation of a liquid crystal molecule becomes large by carrying out the 
polymerization of the photopolymerization nature monomer in this condition. That is, the giant- 
molecule chain has the structural anisotropy so that the rate that it is suitable in the direction of 
orientation of the liquid crystal molecule from the first which is carrying out orientation under 
the effect of rubbing may become large. 
[0354] 

thus, the obtained display device 191 — the exterior — warming — the permeability of the 
matter layer 103 changes by equipment's maintaining at the temperature near right above [ of a 
nematic-isotropic phase / phase transition point ] (temperature slightly higher than phase 
transition temperature, for example, +0.1 K). and impressing an electrical potential difference 
between two electrodes 104.147. That is, the permeability of the matter layer 103 can be 
changed by considering as an isotropic phase condition and impressing an electrical potential 
difference between two electrodes 104.147 by maintaining at temperature slightly higher than the 
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phase transition point of the liquid crystal phase-isotropic phase of the medium concerned the 
medium enclosed with the matter layer 103. In addition, in the display device 191. when the 
electrical potential difference impressed between two electrodes was 110V. the maximum 
permeability was able to be obtained. 

[0355] . . • 

Next, the drive condition of the display concerning this operation gestalt is explained. The input 
signal with which drawing 41 is supplied through the data signal line 110 (video signal). The input 
signal (scan signal) supplied through scan signaHine 111a, the input signal supplied through scan 
signal-line 111b (scan signal), In the electrical potential difference impressed to the display 
capacity 120 (between the data electrode 104 and countererectrodes 147). and the conventional 
display device (display device which consists of the same configuration as a display device 191 
except not having a resistance element 129 and are recording capacitative element 121b) When 
each above-mentioned input signal is given, it is the wave form chart of electricahpotential- 
difference impressed to the display capacity of the conventional display device. 
[0356] 

As shown in this drawing, the scan signal which makes a period t1 turn on TFT109 is inputted 
into scan signaHine 1 1 1 a. In addition, the period with which this period 1 and the period 2 
following it were doubled is equivalent to an one-frame period. 
[0357] 

An input of the scan signal which makes a period t1 turn on TFT109 holds the electrical potential 
difference which the electrical potential difference according to the video signal supplied to 
display capacity through the data signal line 110 is impressed, and is impressed to display 
capacity through a period tl and a period t2 in the conventional display device at the same 
electrical potential difference (electrical potential difference according to a video signal) (hold 
period). That is. the potential of the data electrode 104 is held through periods tl and t2 at the 
same potential. 
[0358] 

On the other hand, in the display device 191 concerning this operation gestalt, after the 
electrical potential difference impressed to the display capacity 120 turns into an electrical 
potential difference according to the video signal supplied through the data signal line 110 at a 
period tl , it decreases with the passage of time and is set to about 0 at the time of termination 
of a period t2. This is because the signal (video signaO supplied to the data electrode 104 
discharges by the resistance element 1 29. 
[0359] 

Thus, in a display device 191. after the electrical potential difference impressed to the display 
capacity 120 turns into an electrical potential difference according to a video signal in a period 
tl , it decreases even to about 0 during an oneHrame period. Thereby, the time amount by which 
the electrical potential difference according to the video signal supplied to the data electrode 
104 is accumulated in the display capacity 120 becomes shorter than the conventional liquid 
crystal display. That is. since it is not maintained by the orientation condition same for a long 
time unlike the former, the effect of a "memory effect" which was described above can be 
reduced. Consequently, a speed of response can be raised. Moreover, at the time of a drive with 
the following frame, the effect of the orientation condition (array condition) of the medium 
(dielectric matter) in the frame before that can be reduced or prevented, and the flow and tailing 
of an image can be controlled. 
[0360] 

Drawing 1 8 (a) is drawing showing the response characteristic of the brightness in each pixel 
field when not forming a resistance element 129 like before, and drawing 18 (b) is the graph 
which showed the response characteristic of the brightness in the pixel field of the display 
device 191 concerning this operation gestalt As shown in these drawings, a speed of response 
can be raised by forming a resistance element 129 like a display device 191. 
[0361] 

In addition, although it has connected with scan signal-line 1 1 lb for driving the pixel which 
acjjolns the pixel containing the resistance element 1 29 in a resistance element 1 29 with this 
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operation gestatt, it does not restrict to this. For example, even if it connects with scan signal- 
line 1 1 la for driving the pixel which contains the resistance element 129 for a resistance 
element 129, the same above-mentioned effectiveness as a configuration and abbreviation can 
be acquired. Drawing 42 is the representative circuit schematic of the display device 191 in this 
case. 
[0362] 

Moreover, with this operation gestalt, although the semi-conductor layer 1 34 is used as an 
ingredient of a resistance element 129. it does not restrict to this. In using the semi-conductor 
layer 134. in case the semi-conductor layer 131 of TFT109 is formed, it does so the 
effectiveness which can be formed in it and coincidence, but if increase of a manufacture man 
day is permissible, it will be because it is not necessary to limit to especially this semi-conductor 
layer 131. 
[0363] 

Moreover, although the data electrode 104 is formed in one substrate 101 side, the 
counterelectrode 1 47 is formed in the substrate 1 02 side of another side through the matter 
layer 103 and the configuration which impresses vertical electric field to the substrate side of 
each substrate 101 and a substrate 102 was explained to the matter layer 103 with this 
operation gestalt. it does not restrict to this. For example, it is good as a configuration which 
impresses the electric field of a direction parallel to a substrate side as well as the operation 
gestalt 1. In this case, the data electrode 104 and a counterelectrode 147 are formed in a 
substrate 101 side. Therefore, what is necessary is just to use for the matter layer 103 the 
medium which can control light transmittance by the almost parallel component to the substrate 
side of each substrate 101 and a substrate 102 among the electric fields impressed by two 
electrodes. In addition, although the so-called opposite signal line to which the counterelectrode 
147 of each pixel field is connected in common will be formed in a substrate 101 side in this 
case, the other end of the resistance element 1 29 by which an end is connected to the data 
electrode 104 may be connected to a counterelectrode 147 or an opposite electrical-potential- 
difference signal line. 
[0364] 

Moreover, as described above, even if the indicating equipment concerning this operation gestalt 
does not supply the signal for a black display from a data signal line drive circuit and a scan 
signal-line drive circuit, it can reduce the effect of the display property on the memory effect 
produced to a medium. However, you may make it supply the signal for a black display like the 
operation gestalt 1 also in the indicating equipment not only concerning such a configuration but 
this operation gestalt from a data signal line drive circuit and a scan signal-line drive circuit. 
That is. you may make it supply the driving signal according to the image display period Tw and 
the reset period Tr from a data signal line drive circuit and a scan signal-line drive circuit 
[0365] 

Moreover, although it was made low temperature and the nematic phase was made to appear 
rather than the phase transition temperature of a liquid crystal phase-isotropic phase as an 
approach of making a liquid crystal phase discovering, with this operation gestalt in case a 
polymerization nature compound was formed, it does not restrict to this approach. For example, 
orientation of the molecule may be carried out compulsorily and a liquid crystal phase may be 
made to discover by impressing the high voltage which does not make it low temperature and 
does not usually use for a display rather than the phase transition temperature of a liquid 
crystal phase-isotropic phase, either, i.e.. a much larger electrical potential difference than the 
driver voltage of a display. That is, what is necessary is Just to give a place outside temperature 
(for it to be made low temperature more typically than the phase transition temperature of a 
liquid crystal phaseHsotropic phase), or electric field, in order to make a liquid crystal phase 
discover. In addition, as for the outside place given in order to make a liquid crystal phase 
discover, it is desirable that it is what is made into the environment at the time of a display and 
a different environment. 
[0366] 

Moreover, the liquid crystal phase made to discover in case a polymerization nature compound is 
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formed is not restricted to a nematic phase. By giving a different outside place, the drive 
conditions of a display device may be a smectic (smectic) phase, a crystal phase, a cholesteric 
blue phase, a smectic blue phase, an isotropic phase, etc. that what is necessary is just in the 
condition which shows optical anisotropy. 
[0367] 

moreover, as other media enclosed with the matter layer 103 For example, mixture of 3HPFF 
among liquid crystallinity matter which has been indicated in the patent reference 1. 5HPFF(s), 
and 7HPFF(s) (with 1 and 2-difluoro-4-[transformer-4-(transformer-4-n-propyl cyclohexyl) 
cyclohexyl] benzene) 1 and 2-difluoro-4-[transformer-4-(transformer-4-n-pentyl cyclohexyl) 
cyclohexyl] benzene. The mixture which consists of 1 and 2-difluoro-4-[transfonner-4- 
(transformer-4-n-heptylcyclohexyl) cyclohexyl] benzene may be applied. This matter shows a 
negative dielectric anisotropy. 
[0368] 

Moreover, the medium enclosed with the matter layer 103 may be a medium in which is a method 
of ** in general and induction is typically carried out by electricHield impression in an optical 
modulation optically at the time of no electricHield impressing. That is. typically, you may be the 
matter with which whenever [ orientation order / of a molecule or a molecular assembly 
(cluster) ] goes up with electric-field impression. 
[0369] 

Moreover, as a medium enclosed with the matter layer 103. it has the order structure offer 
example, under optical wavelength, and it is the liquid crystal phase which looks isotropic 
optically, and a dielectric anisotropy can apply a negative thing. Or a system which was filled up 
with the aggregate in which the liquid crystal molecule is carrying out orientation to the radial in 
the size below the wavelength of light and which looks isotropic optically can also be used. By 
impressing electric field to these, a strain can be given to the fine structure of a molecule or the 
aggregate, and induction of the optical modulation can be carried out. Moreover, since the 
orientation of a molecule can be promoted by considering as the configuration containing a 
polymerization nature compound, a hydrogen bond object, a vesicular structure object, or a 
particle also when using these media, it becomes possible to drive by the low battery. 
[0370] 

As such a medium, the mixed stock of for example. 3HPFF. 5HPFF(s). and 7HPFF(s) can be 

used. In addition, this mixed stock has a negative dielectric anisotropy. 

[0371] 

As described above, since order structure Is under optical wavelength, the mixed stock of 
3HPFF. 5HPFF(s). and 7HPFF(s) is transparent. That is. in [ electric-field ] not impressing, 
isotropy is shown optically. Therefore, when applying this mixed stock to the display device 
concerning this operation gestalt. a good black display can be performed to the bottom of a 
crossed Nicol. 
[0372] 

If electric field are impressed between electrodes 104.147 on the other hand while the above- 
mentioned mixed stock controls to the temperature requirement which shows the optical 
isotropy at the time of no electric-field impressing, distortion will arise in the structure which 
shows the optical isotropy. and optical anisotropy will be discovered (extent of optical anisotropy 
changes). That is, the above-mentioned mixed stock is isotropy optically in the state of no 
electric-field impressing, and optical anisotropy discovers it by electric-field impression. 
[0373] 

Thus, in the display of the above-mentioned configuration, since distortion arises in the 
structure which shows the optical isotropy by impressing electric field and a birefringence 
occurs, a good white display can be performed. In addition, the direction which a birefringence 
generates is fixed and the magnitude changes with electric-field impression. Moreover, the 
electrical-potential-difference permeability curve which shows the relation of the electrical 
potential difference (electric field) and permeability which are impressed between electrodes 
104,147 turns into a stable curve. That is, in this display of the above-mentioned configuration, 
the electrical-potential-difference permeability curve stabilized in the temperature requirement 
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which shows the optical isotropy at the time of no electric-field impressing can be obtained, and 

temperature control becomes very easy. 

[0374] 

Moreover, one of the compounds shown in the operation gestalt 1 is sufficient as the medium 
enclosed with the matter layer 103. Moreover, a single compound may show liquid crystallinity 
and mixing of two or more matter may show liquid crystallinity. Or other non-liquid crystallinity 
matter may be mixed in these. 
[0375] 

Moreover, although the glass substrate constituted substrates 101 and 102 from the display 
device 191, it does not restrict to this. Moreover, what is necessary is not to*limit it to this and 
just to set it as arbitration, although spacing between both the substrates in a display device 191 
was set to 5 micrometers. Moreover, although electrodes 104 and 147 shall consist of UOCs), it 
does not restrict to this and at least one side should just be a transparent electrode ingredient. 
[0376] 

Moreover, although [ a display device 191 ] the orientation film which consists of an organic thin 
film is used, especially the quality of the material of the orientation film is not limited. For 
example, the orientation film which may be organic thin films, such as polyimide. or consists of 
polyamic acid may be used Or polyvinyl alcohol, a silane coupling agent, polyvinyl cinnamate, etc. 
may be used. In addition, what is necessary is just to perform rubbing processing, after applying 
these ingredients and forming the orientation film on a substrate in using polyamic acid and 
polyvinyl alcohol. Moreover, what is necessary is just to create by the Czochralski method like 
LB film, in using a silane coupling agent. Moreover, what is necessary is just to carry out UV 
(ultraviolet rays) exposure, after applying polyvinyl cinnamate on a substrate in using polyvinyl 
cinnamate. 
[0377] 

Moreover, especially the direction of rubbing given to the orientation film prepared in each 
substrate in a display device 191 may not be limited, and may be reverse parallel mutually about 
the direction of rubbing of each substrate, is mutually good as parallel and the same direction 
(the direction of parallel) in the direction of rubbing of each substrate, or good also as a direction 
which is mutually different in the direction of rubbing of each substrate. Moreover, rubbing only 
of either may be carried out. 
[0378] 

Moreover, although the orientation film which performed rubbing processing is used as 
orientation film with this operation gestalt. it does not restrict to this. For example, the 
orientation film which performed the optical exposure may be used In this case, exposure light 
may perform a polarization exposure or may irradiate unpolarized light from across. Moreover, 
you may be the level orientation film and may be the perpendicular orientation film. However, 
when using the level orientation film, there is an operating experience in a liquid crystal display 
component etc. from the former, and a liquid crystal ingredient and a very congenial orientation 
film ingredient can be diverted to some other purpose as it is. Moreover, unlike the perpendicular 
orientation film, the level orientation film becomes possible [ using the strong orientation 
restraining force of the substrate side inboard given to a liquid crystal molecule ], and becomes 
possible [ promoting more the optical anisotropy manifestation at the time of electrical- 
potential-difference impression ]. 
[0379] 

Moreover, photopolymerization nature monomers (polymerization nature compound) may be 
other liquid crystal (meta) acrylate which does not restrict to the above-mentioned compound 
and has a liquid crystal frame and a polymerization nature functional group in intramolecular. 
Since it has unified directly, without an upright liquid crystal frame minding a connection radical 
and the thermal motion of a liquid crystal frame is restricted by the macromolecule principal 
chain, the orientation of the liquid crystal molecule which can affect it with this principal chain is 
stabilized more by the principal chain of the polymer which is made to carry out the 
polymerization of this kind of monofunctional (meta) acrylate. and is obtained 
[0380] 
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Moreover, epoxy acrylate may be used as a photopolymerization nature monomer added to the 
medium enclosed with the matter layer 1 03. Moreover, when using which the above-mentioned 
polymerization nature compound, as for the addition of a polymerization nature compound, it is 
desirable that it is within the limits of more than 0.05wt%15wt% less than. The concentration of 
the part which this hardened is for the orientation miscellaneous function which a polymerization 
nature compound brings about to fall (for orientation restraining force to be ). for the rate of the 
electric field which will be impressed to a polymerization nature compound if [ than 15wt% ] more 
to become large, and for driver voltage to increase in less than [ 0.05wt% ]. 
[0381] 

Moreover, the display in which a high-speed response characteristic is shown is realizable by 
applying this invention to the display using the Kerr effect. By the above-mentioned manufacture 
approach, moreover, to the opposed face of substrates 101 and 102 With the field which formed 
electrodes 104 and 147 and the orientation film, and formed the electrodes 104 and 147 in 
substrates 101 and 102, polarizing plates 107 and 108 to the field of the opposite side 
Lamination, Although ultraviolet rays are irradiated and the polymerization of the 
photopolymerization nature monomer is carried out after enclosing the medium which added the 
photopolymerization nature monomer and the polymerization initiator among both substrates, it 
does not restrict to this. 
[0382] 

For example, a color filter is stuck on a substrate 102. and where TFT109 is formed in a 
substrate 101, it may be made to irradiate ultraviolet rays. However, since the ultraviolet 
radiation of a remarkable rate will be absorbed with a color filter in this case in case of the 
exposure (UV irradiation) from the side front (substrate 102 side which stuck the color filter) of 
a panel (display device 191), photopolymerization cannot be performed effectively. For this 
reason, compared with the case where it does not let a color filter pass, far strong ultraviolet 
rays are needed, and it becomes a big problem. Moreover, although a color filter has red and a 
green and blue field by the pixel, since the permeability of ultraviolet radiation differs greatly in 
the field of red. green, and each blue, if ultraviolet radiation is irradiated through a color filter and 
photopolymerization is performed, big nonuniformity will arise for every pixel. 
[0383] 

Then, you may make it expose from the background (substrate [ in which TFT109 was formed ] 

101 side) of a panel (display device 191). However, in exposing from a panel background, there 
are the protection-fromHight sections, such as a signal line, the scanning line, and TFT109. 
Forming with a transparent electrode (transparent material) is difficult for these parts. 
Transparent electrodes, such as ITO. are because resistance is high compared with metals, such 
as aluminum, and copper, a tantalum, so using for a signal line or the scanning line is not suitable. 
Since a signal line and the scanning line become immense especially in the case of the display 
device of large sizes, such as a liquid crystal television, and a big screen, it is unsuitable to carry 
out the rarefaction of these. Therefore, when exposing from a panel background, the field on a 
signal line, the scanning line, and TFT cannot become the protection-from-light section, and the 
medium of those fields cannot perform photopolymerization. For this reason, a signal line, the 
scanning line, and the burster-trimmer-stacker-feature part of TFT109 have the wrap need by 
the light-shielding film, and cause a numerical aperture fall. Furthermore, since the monomer and 
initiator of unreacted photopolymerization nature in the field of the protection-from-light section 
can cause dependability aggravation, such as an electrical-potential-difference retention fall, it is 
not desirable that there is an unreacted part. 

[0384] 

In order to solve these troubles, while forming a color filter and a light-shielding film in a 
substrate 101 (substrate In which TFT109 was formed) side, you may expose from the substrate 

102 side of the opposite side. Thereby, since it is not necessary to irradiate light through 
TFT109 (switching element), a color filter, a light-shielding film, etc., the larger field of the matter 
layer 103 can be exposed. Therefore, since a protection-fromHight part is lost, the matter layer 

103 can be exposed extensively. Therefore, since the wrap need is lost by the light-shielding film 
in the above burster-trimmer-stacker-feature parts, a numerical aperture improves. 
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Furthermore, since it becomes without an unreacted polymerization nature monomer, a 
polymerization initiator, etc. remaining, dependability aggravation can be prevented. 
[0385] 

Moreover, it is desirable to form the electrode 147 formed in the substrate (substrate 102 which 
was sticking the color filter conventionally) of the opposite side, and the substrate of the 
opposite side in this case by the transparent material. Thereby, the exposure of ultraviolet rays 
is reducible. 
[0386] 

[Operation gestalt 3] 

The operation gestalt of further others of this invention is explained. In addition, for convenience, 
about the member of explanation explained with the operation gestalten 1 or 2, and the member 
which has the same function, the same sign is attached and the explanation is omitted. 
[0387] 

Drawing 1 9 is the sectional view and representative circuit schematic showing the outline 
configuration for 1 pixel of the display device 192 with which the display concerning this 
operation gestalt is equipped. In addition, the configurations of the display device 191 which this 
display device 192 requires for the operation gestalt 2, and a resistance element 129 differ. That 
is, as the display device 191 concerning the operation gestalt 2 was shown in drawing 1 7 , the 
resistance element 129 saw from the substrate side normal, and it was formed so that it might 
superimpose on a light-shielding film 1 28. On the other hand, the display device 1 92 concerning 
this operation gestalt is formed in the location which looks at from a substrate side normal and is 
superimposed on scan signal-line 111b as shown in drawing 19 . In addition, scan signal-line 111b 
is a scan signal line for driving TFT109 of the acjjoining pixel, and it is arranged so that scan 
signal-line 111a which makes TFT109 of the pixel containing the above-mentioned resistance 
element 1 29 drive may be acUoined on both sides of the data electrode 1 04 of the pixel 
concerned. In addition, the connection with the data electrode 104 of one electrode 135 of a 
resistance element 129 and the connection with scan signaHine 111b of the electrode 136 of 
another side are made through the contact hole formed in the protective coat 139 like the case 
of drawing 1 7 , 
[0388] 

Thereby, scan signaHine 11 1 b of the adjoining pixel functions as a lightrshielding film which 
shades the resistance element 1 29 which uses the semi-conductor layer 1 34 as electrical 
resistance materials from the outpatient department light which carries out incidence from a 
substrate 101 side. Moreover, since a resistance element 129 is not formed in the pixel field 
surrounded by scan signal-line 111a, 111b, and the data signal line 1 1 0-1 1 0 (inside of a viewing 
area), it can suppress decline in a numerical aperture. 
[0389] 

In addition, the representative circuit schematic of the display device 192 concerning this 
operation gestalt is almost equal to the representative circuit schematic of the display device 
191 concerning the operation gestalt 2 shown in drawing 17 . However, with this operation 
gestalt, the resistance of a resistance element 129 is changed with the potential of scan signal- 
line 1 1 lb of the pixel which ac|joins the pixel containing the resistance element 129. 
[0390] 

In a certain frame period supply of a gate signal (signal which turns ON TFT109) When carrying 
out in order of scan signal-line 111b (scan signal line of the n-lst line (preceding paragraph)), 
and scan signal-line 111a (scan signal line of the n-th line), The potential of the data electrode 
104 to which a video signal is supplied in the frame period concerned by the scan signal of scan 
signal-line 1 1 la of the n-th line is resettable with the scan signal of scan signaHine 111b of the 
preceding paragraph. Also in this case, the graph which showed the response characteristic of 
the brightness in each pixel field with the relation of an oneHrame period becomes like drawing 
18 (b). Moreover, the input signal wave to a display device 192 and the condition of the electrical 
potential difference impressed to the display capacity 120 in a display device 192 become like 
drawing 41 . 
[0391] 
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Moreover, although it has connected with scan signal-line 1 lib for driving the pixel which adjoins 
the pixel containing the resistance elennent 1 29 in a resistance element 1 29 with this operation 
gestalt, it does not restrict to this. For example, even if it connects with scan signal-line 111a 
for driving the pixel which contains the resistance element 129 for a resistance element 129. the 
same abbreviation effectiveness as the above-mentioned configuration can be acquired. In 
addition, the representative circuit schematic of each pixel in this case becomes like drawing 42 . 

[0392] 

Moreover, with this operation gestalt, although the semi-conductor layer 1 34 is used as an 
ingredient of a resistance element 1 29. it does not restrict to this. In using the semi-conductor 
layer 134, in case the semi-conductor layer 131 of TFT109 is formed, it does so the 
effectiveness which can be formed in it and coincidence, but if increase of a manufacture man 
day is permissible, it will be because it is not necessary to limit to especially this semi-conductor 
layer 131. 
[0393] 

Moreover, although the data electrode 104 is formed in one substrate 101 side, the 
counterelectrode 147 is formed in the substrate 102 side of another side through the matter 
layer 103 and the configuration which impresses vertical electric field to the substrate side of 
each substrate 101 and a substrate 102 was explained to the matter layer 103 with this 
operation gestalt. it does not restrict to this. For example, it is good as a configuration which 
impresses the electric field of a direction parallel to a substrate side as well as the operation 
gestalt 1. In this case, the data electrode 104 and a counterelectrode 147 are formed in a 
substrate 101 side. Therefore, what is necessary is just to use for the matter layer 103 the 
medium which can control light transmittance by the almost parallel component to the substrate 
side of each substrate 101 and a substrate 102 among the electric fields impressed by two 
electrodes. 
[0394] 

[Operation gestalt 4] 

The operation gestalt of further others of this invention is explained. In addition, for convenience, 
about the member of explanation explained according to either of the operation gestalten 1-3. 
and the member which has the same function, the same sign is attached and the explanation is 
omitted. 
[0395] 

Drawing 20 is the sectional view and representative circuit schematic showing the outline 
configuration for 1 pixel of the display device (display panel) 193 with which the display 
concerning this operation gestalt is equipped. In addition, this display device 1 93 differs from the 
display device 192 which requires for the display device 191 and the operation gestalt 3 
concerning the operation gestalt 2 not scan signal-line 111b of the pixel which a resistance 
element 1 29 and the are recording capacitative element b adjoin but the point connected to the 
capacity line 138. In addition, this capacity line 138 (conductive layer gl) serves as each scan 
signal line 111 (111a, 111b) and this layer. 
[0396] 

As shown in drawing 20 . the insulator layer 106 and the protective coat 139 are formed in the 
upper layer of the capacity line 138. and the data electrode 104 is further formed in the upper 
layer. Thereby, between the capacity line 1 38 and the data electrode 1 04. are recording 
capacitative element 121b which uses an insulator layer 106 and a protective coat 139 as a 
dielectric film is formed. 
[0397] 

Moreover, as shown in drawing 20 . the resistance element 129 is formed in the field 
superimposed on the capacity line 1 38 seen from the direction of a substrate side normal of a 
substrate 101. Moreover, one electrode 135 of a resistance element 129 is connected to the 
data electrode 104 through the contact hole established in the protective coat 139. Moreover, 
the electrode 136 of another side of a resistance element 129 lets the contact hole established 
in the protective coat 139 pass, and Is connected by the wiring layer 137 capacity line 138. In 



JP-A-2006-343697 



72/106 ^— V 



addition, the resistance element 129 is superimposed on a part of field which looks at from [ of a 
substrate 101 ] a substrate side normal, and is superimposed on the capacity line 138. and the 
data electrode 104 is not formed in the field concerned to superimpose. That is. the data 
electrode 104 is formed so that a resistance element 129 may be avoided, and in the field which 
a resistance element 129 and the capacity line 138 do not superimpose among the fields which 
look at from [ of a substrate 101 ] a substrate side normal, and are superimposed on the 
capacity line 138, the data electrode 104 and the capacity line 138 superimpose it 
[0398] 

With such a configuration, the video signal supplied to the data electrode 104 discharges to the 
capacity line 138 side through a resistance element 129. Therefore, the graph which showed the 
response characteristic of the brightness in each pixel field with the relation of an one-frame 
period becomes like drawing 18 (b) also in this case. 
[0399] 

In addition, with this operation gestait, although the semi-conductor layer 134 is used as an 
ingredient of a resistance element 129. it does not restrict to this. In using the semi-conductor 
layer 134, in case the semi-conductor layer 131 of TFn09 is formed, it does so the 
effectiveness which can be formed in it and coincidence, but if increase of a manufacture man 
day is permissible, it will be because it is not necessary to limit to especially this semi-conductor 
layer 131. 
[0400] 

Moreover, although the data electrode 104 is formed in one substrate 101 side, the 
counterelectrode 147 is formed in the substrate 102 side of another side through the'matter 
layer 103 and the configuration which impresses vertical electric field to the substrate side of 
each substrate 101 and a substrate 102 was explained to the matter layer 103 with this 
operation gestait. it does not restrict to this. For example, it is good as a configuration which 
impresses the electric field of a direction parallel to a substrate side as well as the operation 
gestait 1. In this case, the data electrode 104 and a counterelectrode 147 are formed in a 
substrate 101 side. Therefore, what is necessary is just to use for the matter layer 103 the 
medium which can control light transmittance by the almost parallel component to the substrate 
side of each substrate 101 and a substrate 102 among the electric fields impressed by two 
electrodes. 
[0401] 

[Operation gestait 5] 

The operation gestait of further others of this invention is explained. In addition, for convenience, 
about the member of explanation explained according to either of the operation gestalten 1-4, 
and the member which has the same function, the same sign is attached and the explanation is 
omitted. 
[0402] 

Drawing 21 is the top view showing the outline configuration which shows the outline 
configuration for 1 pixel of the display device (display panel) 194 with which the display 
concerning this operation gestait is equipped. Moreover, drawing 22 is the sectional view of the 
c-c* cross section of the display device 1 94 shown in drawing 21 . 
[0403] 

In a display device 194. a pixel is formed in the field surrounded by 1st data signal line 11 OA and 
2nd data signal line 1 10B. and two adjoining scan signal lines 111a and 111b, respectively. In 
addition, in subsequent explanation, when the scan signal line which exists in the pixel when a 
certain pixel is observed, and the scan signal line which exists in the next step side of the pixel 
need to be distinguished, the scan signal line which exists in an attention pixel is set to scan 
signal-line 111a, and the scan signal line which exists in the next step side of an attention pixel 
is distinguished as scan signal-line 111b. 
[0404] 

Each pixel of a display device 194 is equipped with 1st data electrode 104A. 2nd data electrode 

104B, 1st TFT109A, 2nd Tm09B. and 3rd TFT109C as shown in drawing 21 . 

[0405] 
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1st data signal line 1 1 0A is connected with 1st data electrode 104A through 1st TFT109A. and 
2nd data signal line 11 OB is connected with 2nd data electrode 104B through 2nd TFT109B. 
Moreover, 1st data electrode 104A and 2nd data electrode 104B are connected through the 
source-drain of 3rd TFT109C. The gate electrode of 1st TFT109A and 2nd 109B is connected to 
scan signal-line 111a. Moreover, the gate electrode of 3rd TFT109C is connected to scan signal- 
line 111b. 
[0406] 

Moreover, as shown in drawine 22 , the matter layer 1 03 is pinched between two substrates 
101,102. and. as for the display device 194, the dielectric matter (medium) is enclosed with this 
matter layer 103. In addition, the configuration shown in drawing 21 is formed in the opposed 
face with the substrate 102 in a substrate 101. 
[0407] 

Moreover, the insulator layer 106 is formed between 1st data signal line 1 10A and 2nd data 
signal line 11 OB, and scan signal-line 111a. Furthermore, with the opposed face of both 
substrates in a substrate 101,102. the field of the opposite side is equipped with the polarizing 
plate 107,108. respectively. 
[0408] 

And a display device 194 displays by changing extent of the optical anisotropy of the medium 
enclosed in the matter layer 103 by the electric field formed by impressing an electrical potential 
difference between 1st data electrode 104A and 2nd data electrode 104B. 
[0409] 

Drawing 23 is the representative circuit schematic showing 1 pixel of a display device 1 94. 
Moreover, drawing 24 is the explanatory view showing the outline configuration of a display 
device 1 94. As shown in this drawing, it comes to arrange a majority of each pixels which showed 
the display device 1 94 to drawing 23 in the shape of a matrix. In addition, in drawing 24 . in X. a 
scan signal line and Y1 show the 1st data signal line, and Y2 shows the 2nd data signal line. 
[0410] 

As shown in drawing 23 , in a display device 194, the display capacity 120 exists between 1st 
TFT109A and 2nd TFT109B. This display capacity 120 is a capacity which exists between 1st 
data electrode 104A and 2nd data electrode 104B. 
[0411] 

In a display device 194, since it connects with the same scan signaHine 111a. the same scan 
signal is inputted into 1st TFT109A and 2nd TFT109B. and 1st TFT109A and 2nd TFT109B are 
switched to coincidence. And when 1st TFT109A and 2nd TFT109B turn on, the electrical 
potential difference for the potential difference between 1st data signal line 11 OA and 2nd data 
signal line 11 OB is impressed to the display capacity 120 formed between 1st data electrode 
104A and 2nd data electrode 104B. 
[0412] 

In addition, in the indicating equipment concerning this operation gestalt, the potential supplied 
to 1st data electrode 104A and 2nd data electrode 104B from 1st data signal line 11 OA and 2nd 
data signal line 1 10B serves as relation of reverse potential on the basis of gradation potential in 
case the potential difference between 1st data electrode 104A and 2nd data electrode 104B is 
set to OV. For this reason, in the indicating equipment concerning this operation gestalt, a twice 
as many electrical potential difference as this can be impressed to the display capacity 120 as 
compared with the configuration (configuration which supplies a reference potential to the 
common electrode 105, and supplies the potential according to a video signal to the data 
electrode 104) shown by drawing 1 . Therefore, even if it is the case where TFT and the data 
signal circuit of the same pressure-proofing as the former are used, a twice [ over the past ] as 
many electrical potential difference as this can be impressed to the matter layer 103. 
[0413] 

On the other hand, the gate electrode is connected to scan signal-line 111b. and. as for 3rd 
TFT109C, the source electrode and the drain electrode are connected to 1st data electrode 
104A and 2nd data electrode 104B, respectively. For this reason, when 3rd TFT109C turns on, 
1st data electrode 104A and 2nd data electrode 104B short-circuit, and these inter-electrode 
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(display capacity 1 20) potential difference is set to OV. 
[0414] 

That is, in the display concerning this operation gestalt, scan signaHine 111a can perform the 
gradation display according to the potential difference between 1st data electrode 104A and 2nd 
data electrode 104B in the condition that ON and scan signaHine 111b become ofF. Moreover, 
scan signal-line 111b can set the potential difference between 1st data electrode 104A and 2nd 
data electrode 104B to OV in the condition of becoming ON, and can perform a black display by 
combining with NOMA reeve rack mode. 
[0415] 

That is, in the display concerning this operation ge^alt, about the element array for one line 
connected to the same scan signal line, it controls by writing in at the time of ON of scan signal- 
line 1 11a, it bundles up at the time of ON of scan signaHine 111b. and the black display is 
performed. Thereby, in the display concerning this operation gestalt. it prevents that the medium 
enclosed with the matter layer 103 is maintained by the orientation condition same for a long 
time, and a memory effect can be controlled. Therefore, when displaying an image on the 
following frame, it can prevent that a speed of response falls. Moreover, an intermittent display 
can be realized, without using the technique of carrying out intermittent lighting of the back light 
(lighting system). Thereby, animation dotage can be controlled appropriately. 
[0416] 

In addition, with the configuration shown in drawing 21 . 3rd TFT109C in each pixel of 1st 
TFT109A in each pixel of the element array driven with the scan signal line concemed, 2nd 
TFT109B, and the element array of the preceding paragraph is connected to one scan signal line. 
With this configuration, each scan signal line functions as scan signal-line 111b to the element 
array of that preceding paragraph, and functions as scan signalHine 1 1 la to the element array of 
that next step. 
[0417] 

Thus, it becomes possible to switch the pixel for two lines which acljoin the above-mentioned 
scan signal line to coincidence by the scan of one scan signal line by making the function 
(function to impress the electrical potential difference according to a video signal to the display 
capacity 1 20) of scan signal-line 111a, and the function (function to make the charge of the 
display capacity 120 discharge) of scan signaHine 111b make it serve a double purpose in each 
scan signal line. That is, a gradation signal (electrical potential difference according to a video 
signal) is inputted into the pixel of one Rhine, and the scan of one scan signal line enables it to 
input OV into the pixel of Rhine of another side. 
[0418] 

Thereby, since it is possible to scan the pixel for two lines to coincidence with one scan signal 
line, it becomes possible to 2-double-secure the ON time amount of TFT compared with the 
case where it indicates by intermittent, with a configuration (configuration which scans the pixel 
for one line with one scan signal line) conventionally. Therefore, also when it originates in the 
specific inductive capacity of the matter layer 103 being large and the capacity value of the 
display capacity 120 becomes large compared with the liquid crystal ingredient used for the 
conventional liquid crystal display component, the conventional TFT can be used and sufficient 
write-in capacity can be acquired. 
[0419] 

In addition, 3rd TFT109C in each pixel of the element array of the preceding paragraph of the 
element array driven with the scan signal line concerned, and 1st TFT109 and TFT109of ** 2nd 
B in each pixel of the element array driven with the scan signal line concemed may be 
connected not only to the above-mentioned configuration but to each scan signal line. Also in 
this case, the same effectiveness as the above-mentioned configuration and abbreviation is done 
so. 

[0420] 

Moreover, although this operation gestalt explained the configuration in which the function of 
scan signal-line 111a and the function of scan signalHine 111b are made to use also [ signal 
line / one / scan ], it is not limited to this. That is. a respectively different scan signal line may 
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realize the function of scan signaHine 111a. and the function of scan signaHine 111b, 
[0421] 

Moreover, in the display concerning this operation gestalt. a scan signal-line drive circuit (not 
shown) is good also as a configuration which performs by turns the scan (supply of the active 
signal which controls a switching element) of the scan signal line of odd lines, and the scan of 
the scan signal line of even lines for every frame. In thfs case, each pixel will repeat successively 
the input of a gradation signal (video signal according to the image to display), and the input of 
OV (signal for a black display) for every frame. Therefore, in each pixel, the time amount ratio of 
a hold period (gradation display period by the input of a gradation signal) and a blanking period 
(black display period by the input of OV) is set to 1:1. and a good intermittent display can be 
performed. 
[0422] 

Here, although two, 1st TFT109A and 2nd TFT109B. drive when inputting a gradation signal to 
each pixel, in order to set the input to each pixel to OV, only 3rd TFT109C will drive. For this 
reason, as for 3rd TFT109C, originally, it is desirable to have the charge capacity (ON state 
current) to be twice many as 1st TFT109A and 2nd TFT109B. However, it is thought in fact that 
especially the problem as an intermittent display does not produce 3rd TFT109C from a 
viewpoint of visibility as 1st TFT109A and 2nd TFT109B. an EQC. or charge capacity not more 
than it (ON state current). The reason Is as follows. 
[0423] 

First, the case* where it shifts to a black display condition from the gradation display condition of 
low gradation (gradation of the side near black) is considered. In this case, since the applied 
voltage to the pixel which is performing the gradation display is small, though the charge 
currently stored in the display capacity 120 is also small and its charge capacity (ON state 
current) of 3rd TFT109C is small, it is fully possible to set applied voltage of the above- 
mentioned pixel to OV within a predetermined period (intermittent display). 
[0424] 

Since the applied voltage to the pixel which is performing the gradation display is large on the 
other hand when shifting to a black display condition from the gradation display condition of high 
gradation (gradation of the side near white), if the charge currently stored in the display capacity 
120 is also large and its charge capacity (ON state current) of 3rd TFT109C is small, the applied 
voltage of the above-mentioned pixel cannot be completely set to OV within a predetermined 
period. However, when it is in high gradation, i.e.. the condition of high brightness, since the pupil 
of human being who observes it is extracted, even if the black condition at the time of an 
intermittent display has floated somewhat, the brightness is recognized sufficiently darkly and an 
intermittent display is materialized in visibility. 
[0425] 

Thus, according to the display concerning this operation gestalt, the intermittent display suitable 
for the display device of a configuration of that specific inductive capacity has the big matter 
layer 103 or the display device In which high driver voltage has the required matter layer 103 is 
attained. 
[0426] 

Here, the configuration of a display device 1 94 is explained more to a detail. Drawing 25 (a) and 

drawing 25 (b) are the sectional views showing the outline configuration of 1 94. 

[0427] 

The display device 194 is pinching the matter layer 103 which is an optical modulation layer 
between two substrates (substrates 101 and 102) which counter. Moreover, opposite 
arrangement of 1st data electrode 104A and 2nd data electrode 1048 which are an electric-field 
impression means for impressing electric field to the matter layer 103 is carried out mutually at 
the opposed face with the substrate 102 in a substrate 101, Furthermore, with the opposed face 
of both substrates in substrates 101 and 102. the field of the opposite side is equipped with 
polarizing plates 107 and 108. respectively. 
[0428] 

In addition, drawing 25 (a) expresses the condition (electrical-potential-difference condition of 
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not impressing (OFF state)) that the electrical potential difference is not impressed among data 
electrode 104A-104B, and drawing 25 (b) expresses the condition (electrical-potential-difference 
impression condition (ON state)) that the electrical potential difference is impressed among data 
electrode 104A-104B. 
[0429] 

Substrates 101 and 102 consist of glass substrates. However, the quality of the material of 
substrates 101 and 102 is not restricted to this, and at least one side should just be a 
transparent substrate among substrates 101 and 102. In addition, spacing between both the 
substrates in a display device 190, i.e., the thickness of the matter layer 103. was set to 10 
micrometers. However, what is necessary is not to limit spacing between both substrates to this, 
and just to set it as arbitration. 
[0430] 

Drawing 26 is drawing for explaining arrangement of 1st data electrode 104A and 2nd data 
electrode 104B, and the absorption shaft orientations of a polarizing plate 107,108. As shown in 
this drawing, 1st data electrode 104A and 2nd data electrode 104B in a display device 194 
consist of a Kushigata electrode formed in the shape of a ctenidium, and are mutually considered 
as opposite arrangement. In addition, in a display device 1 94, although 1 st data electrode 1 04A 
and 2nd data electrode 104B were formed in the line breadth of 5 micrometers, and the inter- 
electrode distance (electrode spacing) of 5 micrometers, they can be set as arbitration according 
to the gap not only between this but substrates 101 and substrates 102. Moreover, as an 
ingredient of 1st data electrode 104A and 2nd data electrode 1048, various, conventionally well- 
known ingredients can be used as electrode materials, such as metal-electrode ingredients, such 
as transparent electrode ingredients, such as ITO, and aluminum. Moreover, the 1 st data 
electrode 104 and the configuration of data electrode 104of ^ 2nd B may not be restricted to 
the Kushigata electrode, and may be changed suitably. 
[0431] 

Moreover, as shown in drawing 26 , the polarizing plate 107,108 prepared in both the substrates 
101,102. respectively is formed so that the mutual absorption shaft may lie at right angles and 
the include angle the absorption shaft in each polarizing plate 107,108 and whose electrode 
expanding direction (direction which intersects perpendicularly in the electric-field impression 
direction) of the ctenidium part in each data electrodes 104A and 104B are about 45 degrees 
may be made. For this reason, the absorption shaft in each polarizing plate 107,108 makes the 
include angle of about 45 degrees to the electric-field impression direction by each data 
electrode 104A and 104B. 
[0432] 

Moreover, the same compound as the operation gestalt 1 is enclosed with the matter layer 1 03. 
In addition, a display may be equipped with a heating means (not shown) to heat a display device 
194 (or matter layer 103) to fixed temperature. This heating means may be a heater formed 
around a display device 1 94, and may be a sheet-like heater directly pasted together by the 
display device 1 94. 
[0433] 

Moreover, an organic thin film may be formed on the opposed face of both the substrates 
101,102 if needed. In this case, the organic thin film formed in a substrate 101 side may be 
formed so that 1st data electrode 104A and 2nd data electrode 104B may be covered. 
[0434] 

In the display concerning this operation gestalt, drawing 27 (a) is in the condition which 
maintained the matter layer 103 at the temperature which presents an optically isotropic phase, 
and is the explanatory view showing the orientation condition of a molecule when not impressing 
an electrical potential difference between 1st data electrode 104A and 2nd data electrode 104B. 
Moreover, in the indicating equipment concerning this operation gestalt. drawing 27 (b) is in the 
condition maintained at the temperature which presents an optically isotropic phase, and is the 
explanatory view showing the orientation condition of a molecule at the time of impressing an 
electrical potential difference between 1st data electrode 104A and 2nd data electrode 104B. 
[0435] 
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As shown in these drawings, in the display concerning this operation gestalt permeability can be 
changed by maintaining the matter layer 103 at the temperature which presents an optically 
isotropic phase, and performing electrical-potentiakdifference impression. Namely, as shown in 
drawing 27 (a), in the state of no electrical-potential-difference impressing, the matter layer 103 
is optically isotropic and will be in a black display condition. On the other hand, since the 
direction of a msuor axis of the molecule of the dielectric matter (medium) carries out orientation 
in the direction of electric field and a birefringence is discovered in the field to which electric 
field are impressed as shown in drawing 27 (b) at the time of electrical-potential-difference 
impression, permeability can be modulated. 
[0436] 

Drawing 27 (c) is a graph which shows the electrical-potential-difference permeability curve at 
the time of changing the electrical potential difference which maintains the matter layer 103 at 
the temperature which presents an optically isotropic phase, and impresses it between 1 st data 
electrode 104A and 2nd data electrode 104B in the indicating equipment concerning this 
operation gestalt. In addition, the electrical potential difference and axis of ordinate which an axis 
of abscissa impresses between 1st data electrode 104A and 2nd data electrode 104B show the 
permeability of a display device 194. As shown in this drawing, it is possible to consider as the 
NOMA reeve rack mode in which can change the transmission of a display device 194 in the 
display concerning this operation gestalt according to the electrical potential difference to 
impress, and a black display is obtained at the time of OV impression. 
[0437] 

In addition, when maintaining the temperature of the matter layer 103 at the temperature which 
presents an optically isotropic phase, extent practically sufficient on the electrical potential 
difference before and behind OV - 100V can be made to modulate permeability. However, in 
temperature (temperature higher enough than phase transition temperature) far enough from the 
phase transition temperature from an optically isotropic phase to an isotropic phase, a required 
electrical potential difference becomes large so that it may explain below. 
[0438] 

Namely, the birefringence which is generated by electric-field Impression according to nonpatent 

literature 6. 

^ n=lambda BE2 

It can come out and describe. In addition, lambda is [ a Kerr constant and E of the wavelength of 

light and B ] impression field strength. 

[0439] 

And this Kerr constant B, 
B**(T-Tni)-1 

It is alike and proportional. Here, Tni is the temperature of the transition point and T is the 

temperature of a medium. 

[0440] 

Therefore, though it can be driving with weak field strength near the transition point (Tni). while 
temperature (T) rises, rapidly required field strength increases. For this reason, at the 
temperature of phase transition right above, although permeability can fully be modulated on the 
electrical potential difference of about lOOv or less, in temperature sufficiently far from phase 
transition temperature, an electrical potential difference required in order to modulate 
permeability becomes large. Therefore, in the display device using the Kerr effect of above- 
mentioned phase-transition-temperature right above, highly precise temperature control is 
required, and it is necessary to make driver voltage high, so that the precision of temperature 
control becomes low. 
[0441] 

Next, the manufacture approach of a display device 1 94 is explained 
[0442] 

First, on the substrate 101. after forming the metallic material which consists of a tantalum etc. 
by the sputtering method and performing patterning, each scan signal line and each gate 
electrode of TFT were formed by performing anodic oxidation. Next, by the plasma-CVD method. 
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the silicone film was formed as a semi-conductor layer which forms a silicon nitride film, a 
channel layer, etc, as gate dielectric film 106, and patterning was performed. Furthermore, the 
metallic material which consists of aluminum etc. was formed by the sputtering method, and the 
source electrode, the drain electrode, data signal line, and data electrode of TFT were formed in 
coincidence by performing patterning. 
[0443] 

Next, the electrical-potential-difference condition impressed to the input signal wave to a 
display device 194 and the display capacity 120 of a display device 194 is shown in drawing 28 . 
In^addition, the broken line shown in the input signal wave of 1st data signal line 110A and 2nd 
data signal line 11 OB shows potential (reference potential) in case the potential difference 
between 1 st data electrode 1 04A and 2nd data electrode 1 04B is set to OV. As shown in this 
drawing, the input signal of 1st data signal line 11 OA and 2nd data signal line 1108 has reverse 
potential on the basis of the potential shown with the above-mentioned broken line. 
[0444] 

As shown in this drawing, if the scan signal over scan signal-line 111a serves as ON in a period 
t1, 1st Tm09A and 2nd TFT109B will be turned on, and 1st data electrode 104A and 2nd data 
electrode 104B will turn into 1st data signal line 11 OA and 2nd data signal line 11 OB with same 
electric potential, respectively. And this potential is held in 1 st data electrode 1 04A and 2nd data 
electrode 104B also in a period t2 (hold period). Therefore, the electrical potential difference 
equivalent to the potential difference of 1st data electrode 104A and 2nd data electrode 104B is 
impressed to the display capacity 1 20 at periods t1 and t2. 
[0445] 

Next, in a period t3. if the scan signal over scan signal-line 111b serves as ON, 3rd TFT109C will 
be turned on and 1st data electrode 104A and 2nd data electrode 104B will be connected. 
Thereby, the potential difference of 1st data electrode 104A and 2nd data electrode 104B is set 
to OV. In a period t3 and the subsequent period t4. the electrical potential difference impressed 
to the display capacity 120 is set to OV by this, and this display device 194 serves as a black 
display (blanking period). 
[0446] 

By driving a display device 1 94 as mentioned above, sufficient electrical potential difference 
required (in order to perforni a suitable display using a display device 194) in order to drive a 
display device 1 94 was able to be impressed to the matter layer 1 03. And the display equipped 
with the high-speed response characteristic and the high angle-of-visibility property was 
realizable by using the dielectric ingredient described above as a medium enclosed with the 
matter layer 103. 
[0447] 

Drawing 29 is the explanatory view showing the signal wave form of a scan signal over each scan 
signal line. With this operation gestalt, as shown in this drawing, it was presupposed that the 
scan of the scan signal line of odd lines and the scan of the scan signal line of even lines are 
carried out by turns for every frame. Thereby, as for each pixel, the input of a gradation signal 
and the input of OV are successively repeated for every frame. Therefore, the medium enclosed 
with the matter layer 103 prevents being maintained by the orientation condition same for a long 
time, and can control the effect of a memory effect. Therefore, when displaying an image on the 
following frame, it can prevent that a speed of response falls. Moreover, an intermittent display 
can be realized, without using the technique of carrying out intermittent lighting of the back light 
(lighting system). Thereby, animation dotage can be controlled appropriately. 
[0448] 

Moreover, according to the above-mentioned drive approach, it is possible to scan the pixel for 
two lines to coincidence by the same scan, for this reason, the case where it indicates by 
intermittent conventionally with a configuration (configuration which scans the pixel for one line 
with one scan signal line) — comparing — every — it becomes possible to 2-double-secure the 
ON time amount of TFT. Therefore, each TFT can have sufficient write-in capacity to the 
display capacity 120, and can obtain the good display without display nonuniformity etc. 
[0449] 
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Moreover, in addition to tlie display device 1 94 of the above-mentioned configuration, the 
auxiliary capacity 121 connected to juxtaposition at the display capacity 120 (data electrode 10A 
[ 1st ] and 2nd data electrode 104B) may be formed. Drawing 30 is the representative circuit 
schematic of the display device 194 in the case of having the auxiliary capacity 121. 
[0450] 

In addition, although this auxiliary capacity 121 is inevitably formed when the substrate 101 of 
the field between 1st data electrode 104A and 2nd data electrode 104B is used as the dielectric 
matter, it enlarged capacity value of the auxiliary capacity 121 by enlarging specific inductive 
capacity of a substrate 101 especially with the configuration of drawing 30 . Thus, effect of the 
1st thru/or 3rd TF=T 109A. 109B. and 109C. and the leakage current in the matter layer 103 was 
able to be made small by enlarging capacity value of the auxiliary capacity 121. 
[0451] 

By the way, when the monomer and the photopolymerization initiator are contained in the 
medium enclosed with the matter layer 103, also after UV irradiation performs a polymerization 
(hardening), ion may remain in the matter layer 103 according to which cause with an imperfect 
polymerization. Moreover, when the dielectric constant anisotropy of the matter layer 103 is 
high, it is easy to incorporate ion in the matter layer 1 03, And if such ion remains in the matter 
layer 103 or it is incorporated, the electrical-potential-difference retention of the matter layer 
103 will tend to become low. That is. leakage current tends to become large. However, effect of 
the leakage current in the matter layer 103 can be made small by having the auxiliary capacity 
121 as mentioned above. 
[0452] 

Moreover, although the compound same as a medium enclosed with the matter layer 1 03 as the 
operation gestalt 1 mentioned above is used with this operation gestalt, it is not limited to this 
and other dielectric matter may be used. 
[0453] 

[Operation gestalt 6] 

The operation gestalt of further others of this invention is explained. In addition, for convenience, 
about the member of explanation explained according to either of the operation gestalten 1-5, 
and the member which has the same function, the same sign is attached and the explanation is 
omitted. 
[0454] 

Drawing 31 is the representative circuit schematic for 1 pixel of the display device 1 94 with 
which the display concerning this operation gestalt is equipped. In addition, although the 
configuration of the display device 194 concerning this operation gestalt is the same as that of 
the configuration of the display device 1 94 explained with the operation gestalt 6, and 
abbreviation, it tends to control further the effect which such parasitic capacitance has on a 
display with this operation gestalt in consideration of the parasitic capacitance generated 
between each scan signal line and a data signal line, and each data electrode. 
[0455] 

So, in addition to the representative circuit schematic shown in drawing 30 . parasitic 
capacitance 149-156 is shown in the representative circuit schematic shown in drawing 31 with 
the operation gestalt 6. That is, the representative circuit schematic of the display device 1 94 
shown in drawing 31 adds and indicates parasitic capacitance 149-156 to the representative 
circuit schematic of the display device 194 shown in drawing 30 . 
[0456] 

Here, parasitic capacitance 149 is parasitic capacitance generated between scan signal-line 111a 
and 1st data electrode 104A. Moreover, it is the parasitic capacitance generated between 
parasitic capacitance 150 scan signal-line 111a and 2nd data electrode 1048. Moreover, parasitic 
capacitance 151 is parasitic capacitance generated between scan signal-line 11 lb and 1st data 
electrode 104A. Moreover, parasitic capacitance 152 is parasitic capacitance generated between 
scan signal-line 111b and 2nd data electrode 104B. Moreover, parasitic capacitance 153 (the 1st 
parasitic capacitance) is parasitic capacitance generated between data signal line 1 1 0A and 1 st 
data electrode 104A. Moreover, parasitic capacitance 154 (the 2nd parasitic capacitance) is 
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parasitic capacitance generated between data signal line 1 10A and 2nd data electrode 104B. 
Moreover parasitic capacitance 155 (the 3rd parasitic capacitance) is parasitic capacitance 
generated between data signal line 1 10B and 1st data electrode 104A. Moreover, parasitic 
capacitance 1 56 (the 4th parasitic capacitance) is parasitic capacitance generated between data 
signal line 11 OB and 2nd data electrode 104B. 
[0457] 

With this operation gestalt, as shown in drawing 21 , spacing of scan signal-line 111a and 1st 
data electrode 104A and spacing of scan signaHine 111a and 2nd data electrode 104B are made 
equal, and spacing of scan signaHine 111b and 1st data electrode 104A and spacing of scan 
signaHine 111b and 2nd data electrode 104B are made equal. Thereby, the capacity value of 
parasitic capacitance 149 and the capacity value of parasitic capacitance 150 are equal, and the 
capacity value of parasitic capacitance 151 and the capacity value of parasitic capacitance 152 
are equal. Therefore, the capacity value of parasitic capacitance 149 and 151 (the 5th parasitic 
capacitance) and the capacity value of parasitic capacitance 1 50 and 1 52 (the 6th parasitic 
capacitance) are equal.- 
[0458] 

If the potential of the scan signal lines 1 11a or 1 1 lb is changed when the capacity value of 
parasitic capacitance 149 and the capacity value of parasitic capacitance 150 difFer from the 
capacity value of parasitic capacitance 151 and the capacity value of parasitic capacitance 152, 
with parasitic capacitance 149-152, the potential of 1st data electrode 104A and 2nd data 
electrode 104B will be influenced by the scan signal lines 1 1 la or 1 1 lb of potential fluctuation, 
and will be changed. 
[0459] 

On the other hand, with this operation gestalt, as described above, since the capacity value of 
parasitic capacitance 149 and the capacity value of parasitic capacitance 150 are equal and the 
capacity value of parasitic capacitance 151 and the capacity value of parasitic capacitance 152 
are equal, even if potential fluctuation of the scan signal lines 111a or 111b arises, the value of 
the potential fluctuation given to each of 1st data electrode 104A and 2nd data electrode 104B 
becomes equal. Therefore, the potential difference between 1st data electrode 104A and 2nd 
data electrode 104B (electrical potential difference impressed to the display capacity 120) is not 
changed. For this reason, target applied voltage can be applied suitable for the matter layer 103; 
[0460] 

Moreover, with this operation gestalt, as shown in drawing 21 , spacing of data signal line 1 10A 
and 1st data electrode 104A and spacing of data signal line 11 OA and 2nd data electrode 104B 
are made equal, and spacing of data signal line 11 OB and 1st data electrode 104A and spacing of 
data signal line 11 OB and 2nd data electrode 104B are made equal. Thereby, the capacity value 
of parasitic capacitance 153 and the capacity value of parasitic capacitance 156 are equal, and 
the capacity value of parasitic capacitance 154 and the capacity value of parasitic capacitance 
1 55 are equal. 
[0461] 

When the capacity value of parasitic capacitance 1 53 and the capacity value of parasitic 
capacitance 156 differ from the capacity value of parasitic capacitance 154 and the capacity 
value of parasitic capacitance 155, a cross talk may be generated depending on the contents of 
a display (input signal of each data signal line). 
[0462] 

As described above, with this operation gestalt On the other hand, spacing of data signal line 
1 10A and 1st data electrode 104A, Spacing of data signal line 1 10A and 2nd data electrode 104B 
is made equal, and spacing of data signal line 1 10B and 1st data electrode 104A and spacing of 
data signal line 1 10B and 2nd data electrode 104B are made equal. Thereby, the good display 
which controlled the cross talk can be performed. 
[0463] 

Moreover, the potential of 1st data electrode 104A and 2nd data electrode 104B can be 
stabilized more by making each capacity value of parasitic capacitance 153-156 (1st [ the ] - 
the 4th parasitic capacitance) larger than the capacity value of parasitic capacitance 149 and 
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151 (the 5th parasitic capacitance), and the capacity value of parasitic capacitance 150 and 152 
(the 6th parasitic capacitance). The field changes of the display capacity 120 section resulting 
from potential fluctuation of the scan signal line at the time of switching of TFT can be 
controlled by this, and generating of a flicker can be controlled. 

Moreover, as shown in drawing 32 . it is good also as a configuration which in addition to the 
configuration of drawing 31 formed the auxiliary capacity line 1 57. formed the auxiliary capacity 
158 between this auxiliary capacity line 157 and 1st data electrode 104A. and formed the 
auxiliary capacity 159 between the auxiliary capacity line 157 and 2nd data electrode 104B. 

Drttfne 33 is the top view of a display device 194 in which the auxiliary capacity line 157 was 
formed? and drawing 34 is the sectional view of the display device 1 94 in this case As shown in 
drawing 34 , the auxiliary capacity line 157 can use this ingredient for scan signal-line 11 la and 
this layer, and can form it collectively at the same process. 

Thus, the effectiveness which controls the potential fluctuation of 1st data electrode 104A and 
2nd data electrode 104B itself is acquired by forming the auxiliary capacity 158.159. In addition, 
the potential of the auxiliary capacity line 157 can be set up freely fundamentally. However since 
it has the structure where the auxiliary capacity line 157 and the data signal lines 1 10A and 
11 OB cross in the case of this operation gestalt malting it equal to gradation potential in case 
the potential difference between data electrode 104A and data electrode 104B is set to OV 
becomes the conditions which can maintain the good display condition most. 
[0467] 

[Operation gestalt 7] • ,. . r • 

The operation gestalt of further others of this invention is explained. In addition, for convenience, 
about the member of explanation explained according to either of the operation gestalten 1-6. 
and the member which has the same function, the same sign is attached and the explanation is 

omitted. 
rnAAftl 

Drawing 35 is the top view showing the outline configuration for 1 pixel of the display device 195 
with which the display concerning this operation gestalt is equipped, drawing 36 is the sectional 
view and drawing 37 is the representative circuit schematic. Moreover, drawing 38 is the 
explanatory view showing the corifiguration of a display device 195. As shown in this drawing, a 
display device 195 comes to have many pixels shown in drawing 35 - drawing 37 in the shape ot 
a matrix. In addition, in drawing 38 , in X. a scan signal line and Y show a . data signal line, and C 
shows the auxiliary capacity line. 

Kiwn in drawing 35 . the display device 195 is equipped with the data signal "nej 10. scan 
signal-line 1 1 lof ** 1st a. 2nd scan signal-line 1 1 lb, the common signal line 161. 1st TFT1U9A. 
3rd TFT109C. the data electrode 104, and the common electrode 162. 

The^dlta electrode 104 is connected to the data signal line 110 through the drain-source of 1st 
TFT109 The gate electrode of 1st TFT109A is connected to scan signal-line 111a. Moreover, 
the data electrode 104 is connected to the source electrode of 3rd TFT109C. the gate electrode 
•of this 3rd TFT109C is connected to scan signal-line 111b. and the drain electrode is connected 
to the common electrode 162. In addition, the common electrode 162 is connected to the 
common signal line 161. 

ThlVeby. in a display device 195. electric field are produced between the data electrode 104 and 
the common electrode 1 62 (refer to drawing 36 ). and it displays on it by changing the 
permeability of the matter layer 103 by it. Therefore, a viewing area (namely, display capacity 
120) is formed of the data electrode 104. the common electrodes 162, and these inter-electrode 
matter layers 1 03. 
[0472] 
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As shown in the representative circuit schematic of drawing 37 , in a display device 1 95, the 
display capacity 120 exists between 1st TFT109A and the comnnon signal line 161. In addition, 
this display capacity 120 is a capacity which exists between the data electrode 104 and the 
common electrode 162. Moreover, parasitic capacitance 164 exists between the data electrode 
104 and scan signal-line 111a, parasitic capacitance 165 exists between the data electrode 104 
and the data signal line 110, and parasitic capacitance 166 exists between the data electrode 
104 and the common signal line 161. 
[0473] 

Moreover, in the display device 195, 1st TFT109A of each pixel in the element array which 
controls the input of the video signal from the data signal line 1 10 by the scan signaHine 111a 
concerned, and 3rd TFT109C of each pixel in the element array of the next 3tep of the above- 
mentioned element array are connected to scan signalHIne 111a. That is, the display concerning 
this operation gestalt is equipped with two or more scan signal lines and two or more data signal 
lines which intersect perpendicularly with each scan signal line as shown in drawing 38 . and the 
pixel is formed in each field divided in the shape of a matrix by the scan signal liiie and the data 
signal line. And 1st TFT109A in each pixel on one line and 3rd TFT109C in each pixel on Rhine of 
the next step of above-mentioned Rhine are connected to each scan signal line. 
[0474] 

Next, the manufacture approach of a display device 195 is explained 
[0475] 

First, each scan signal line and the gate electrode of TFT(s) 109A and 109C were formed on the 
substrate 101 by forming the metallic material which consists of a tantalum etc. by the 
sputtering method, forming the common signal line 161 and the common electrode 162. and , 
performing anodic oxidation after that by performing patterning. Next, the silicon nitride film was 
formed as gate dielectric film 106 by the plasma-CVD method, the silicone film was further 
formed as a semi-conductor layer which forms the channel layer of TFT(s) 109A and 109C etc., 
and patterning was performed. Moreover, in order to connect the 3rd drain electrode and 
common electrode 162 of TFn09C. patterning for forming a contact hole in an insulator layer 
106 was performed. In addition, the insulator layer 106 on the common electrode 162 may be 
removed to coincidence in this case. Moreover, it is good also as structure as removed the 
Insulator layer 106 of a viewing area (field between the data electrode 104 and the common 
electrode 162) to coincidence and shown in drawing 39 . It enables this to prevent descent of 
the applied voltage between the data electrode 104-common electrodes 162 under the effect of 
an insulator layer 106. 
[0476] 

Next, the metallic material which consists of aluminum etc. was formed by the sputtering 
method, and the source electrode and the drain electrode, the data signal line 1 1 0, and the data 
electrode 104 of TPTCs) 109A and 109C were formed in coincidence by performing patterning. 
Moreover, as a medium enclosed with the matter layer 103, what was shown with the operation 
gestalt 1 , and the same thing were used. 
[0477] 

Drawing 40 is the explanatory view showing the electrical-potential-difference condition 
impressed to the input signal wave to a display device 195. and the display capacity 120 of a 
display device 195. In addition, the broken line shown in the input signal wave over the data 
signal line 1 10 shows the potential of the common electrode 162. 
[0478] 

As shown in this drawing, the input signal over the data signal line 110 serves as a square wave 

which a polarity reverses on the basis of the potential of the common electrode 162. 

[0479] 

In a period t1. if the scan signal over scan signaHine 111a serves as ON, the potential of the 
data electrode 104 will turn into potential of the data signal line 110, and same electric potential. 
And this potential is held in the data electrode 104 also in a period t2 (hold period). That is, the 
potential supplied to the data electrode 104 from the data signal line 110 at the period t1 and 
the electrical potential difference equivalent to the potential difference with the common 
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electrode 162 continue being impressed to the display capacity 120 during periods t1 and t2. 
[0480] 

Next, in a period t3. if the scan signal over scan signaHine 111b serves as ON, 3rd TFT109C will 
serve as ON and the data electrode 104 and the comnnon electrode 162 will be connected. 
Thereby, the potential of the data electrode 104 becomes equal to the potential of the common 
electrode 162, and the potential difference between the data electrode 104 and the common 
electrode 162 is set to OV. That is. the electrical potential difference impressed to the display 
capacity 120 is set to OV. For this reason, in a period t3 and the subsequent period t4. this 
display device 195 serves as a black display (blanking period). 
[0481] . • . 

In addition, it is desirable to consider the scan of the scan signal line of odd lines and the scan of 
the scan signal line of even lines as the configuration performed by turns for every frame with 
this operation gestalt like drawins 29 explained with the operation gestalt 5. Thus, when driving, 
each pixel will repeat the input of a gradation signal, and the input of OV successively for every 
frame. Therefore, the medium enclosed with the matter layer 103 prevents being maintained by 
the orientation condition same for a long time, and can control a memory effect. Therefore, when 
displaying an image on the following frame, it can prevent that a speed of response falls. 
Moreover, an intermittent display can be realized, without using the technique of carrying out 
intermittent lighting of the back light (lighting system). Thereby, animation dotage can be 
controlled appropriately. 
[0482] 

Moreover, according to the above-mentioned drive approach, it is possible to scan the pixel for 
two lines to coincidence by the same scan, for this reason, the case where it indicates by 
intermittent conventionally with a configuration (configuration which scans the pixel for one line 
with one scan signal line) — comparing — every — it becomes possible to 2-double-secure the 
ON time amount of TFT. Therefore, each TFT can have sufficient write-in capacity to the 
display capacity 120. and can obtain the good display without display nonuniformity etc. In 
addition, the display device 195 concerning this operation gestalt has few TFT(s) than the display 
device 1 94 concerning the operation gestalt 5. For this reason, the rate of an excellent article 
can be raised in the manufacture process of a display device. 
[0483] 

This invention is not limited to each operation gestalt mentioned above, and various modification 
is possible for it in the range shown in the claim, and it is contained in the technical range of this 
invention also about the operation gestalt acquired by different operation gestalt, combining 
suitably the technical means indicated, respectively. 
[Availability on industry] 
[0484] 

This invention is widely applicable to the image display device with which information terminals, 

such as OA equipment, such as image display devices, such as television and a monitor, a word 

processor, and a personal computer, or a video camera, a digital camera, and a cellular phone. 

etc. are equipped. 

[Brief Description of the Drawings] 

[0485] 

[Drawing 1] It is the cross section showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the top view showing the outline configuration of the display panel concerning 1 
operation gestalt of this invention. 

[Drawing 3] It is the representative circuit schematic of the above-mentioned display panel. 
[Drawing 4] It is the property Fig. showing the applied voltage and the permeability at the time to 
the matter layer in the display panel concerning 1 operation gestalt of this invention. 
[Drawing 5] They are the active-matrix substrate of the above-mentioned display panel, and the 
representative circuit schematic of a pixel. 

[Drawing 6] Drawing 6 (a) is the sectional view of the above-mentioned display panel in 
electrical-potential-difference the condition of not impressing, and drawing 6 (b) is the sectional 
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view of the above-mentioned display panel in an electrical-potential-difference impression 
condition. 

rPrawing 7] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display panel. 

FDrawinE 8] It is the model Fig. of various phase structure. 

rPrawing 9] It is the explanatory view showing the mechanism of the immobilization in a 
cholesteric blue phase and 1 operation gestalt of this invention. 
FPrawing 10] It is the structure model (rod network model) of a cubic phase. 
FPrawing 1 1] It is the structure model of a cubic phase. 

FPrawing 1 2] It is an explanatory view for explaining the difference in the display principle in the- 
display panel and the conventional liquid crystal display panel concerning 1 operation gestalt of 
this invention. 

FPrawing 1 3] It is the mimetic diagram showing the structure of a liquid crystal micro emulsion. 

FPrawing 14] It is the mimetic diagram showing the structure of a liquid crystal micro emulsion. 

FPrawing 1 5] It is the classification Fig, of a lyotropic liquid crystal phase. 

FPrawing 1 6] They are the active-matrix substrate of the display panel concerning 1 operation 

gestalt of this invention, and the representative circuit schematic of a pixel. 

FPrawing 1 7] It is the outline sectional view and representative circuit schematic of a display 

panel concerning 1 operation gestalt of this invention. 

FPrawing 18] It is the explanatory view showing the effectiveness of the display panel twisted for 
starting 1 operation gestalt of this invention. 

FPrawing 19] ^ It is the outline sectional view and representative circuit schematic of a display 
panel concerning 1 operation gestalt of this invention. 

FPrawing 20] It is the display-panel outline sectional view and representative circuit schematic 
concerning 1 operation gestalt of this invention. 

FPrawing 21] It is the top view showing the outline configuration of the display panel concerning 
1 operation gestalt of this invention. 

[Prawing 22] It is the cross section showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

FPrawing 23] It is a display-panel representative circuit schematic concerning 1 operation gestalt 
of this invention. 

FPrawing 24] It is the representative circuit schematic of the display panel concerning 1 
operation gestalt of this invention. 

FPrawing 25] Prawing 25 (a) is a sectional view in electrical-potential-difference the condition of 
not impressing of the display panel concerning 1 operation gestalt of this invention, and drawing 
25 (b) is a sectional view in the electrical-potential-difference impression condition of the 
display panel. 

FPrawing 26] It is a top view for explaining arrangement of the electrode and polarizing plate in 
the display panel concerning 1 operation gestalt of this invention. 

FPrawing 27] Prawing 27 (a) is the sectional view showing the orientation condition of the 
medium in electrical-potential-difference the condition of not impressing of the display panel 
concerning 1 operation gestalt of this invention, drawing 27 (b) is the sectional view showing the 
orientation condition of the medium in the electrical-potential-difference impression condition of 
the display panel» and drawing 27 (c) is a graph which shows the electrical-potential-difference- 
permeability curve of the display panel. 

FPrawing 28] It is the wave form chart showing the input signal wave to the display panel 
concerning 1 operation gestalt of this invention, and the potential condition in the display panel. 
FPrawing 29] It is the wave form chart in the display panel concerning 1 operation gestalt of this 
invention showing the input signalto each scan signal line. 

[Prawing 30] It is a representative circuit schematic in the case of preparing auxiliary capacity in 
addition to the display panel shown in drawing 23 . 

FPrawing 31] In the display panel shown in drawing 30 . it is a representative circuit schematic at 
the time of applying parasitic capacitance further. 

FPrawing 32] It is the representative circuit schematic of the display panel concerning 1 
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operation gestalt of this invention. 

rPrawing 33] It is the top view showing the outline configuration of the display panel concerning 
1 operation gestalt of this invention. 

rPrawing 34] It is the sectional view showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

rPrawing 35] It is the top view showing the outline configuration of the display panel concerning 
1 operation gestalt of this invention, 

rP rawing 36] It is the sectional view showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

fPrawing 37] It is the representative circuit schematic of the display panel concerning 1 
operation gestalt of this invention. 

fPrawing 38] It is the representative circuit schematic of the display panel conceming 1 
operation gestalt of this invention. 

rPrawing 39] It is the sectional view showing other examples of a configuration of the display 
panel shown in drawing 35 . 

FPrawing 40] It is the wave form chart showing the input signal wave to the display panel 
concerning 1 operation gestalt of this invention, and the potential condition in this display panel. 
rPrawing 41] It is the wave form chart showing the input signal wave to the display panel with 
which the display concerning 1 operation gestalt of this invention may be equipped, and the 
potential condition of the display panel. . 

CPrawing 42] It is the representative circuit schematic showing the modification of the display 
panel conceming 1 operation gestalt of this invention. 
[Pescription of Notations] 
[0486] 

14A, 14B Prive circuit field 

1 01 [ ] Substrate (Active-Matrix Substrate) 

1 02 [ ] Substrate (Opposite Substrate) 

1 03 [ ] Matter Layer 

104.104A Data electrode (pixel electrode) 
104B [ ] a data electrode (counterelectrode) 

1 05 [ ] Common Electrode (Counterelectrode) 

106 [ ] Insulator Layer 

109 109A TFT (the 1st switching element) 
109B [ ] TFT (the 2nd switching element) 
1 09C [ ] TFT (the 3rd switching element) 

1 10 11 OA Data signal line (1st data signal line) 
1 108 [ ] a data signal line (2nd data signal line) 
111,111a, 111b Scan signal line 

1 12 [ ] Common Signal Line 
1 20 [ ] Display Capacity 
121,121b Auxiliary capacity 
1 22 1 23 Parasitic capacitance 

1 28 [ ] Light-shielding Film 

129 [ ] Resistance Element 

1 38 C ] Capacity Line (Capacity Signal Line) 
1 47 C ] Counterelectrode 

149 [ ] Parasitic Capacitance (5th Parasitic Capacitance) 

1 50 [ ] Parasitic Capacitance (6th Parasitic Capacitance) 

151 [ ] Parasitic Capacitance (5th Parasitic Capacitance) 

152 [ ] Parasitic Capacitance (6th Parasitic Capacitance) 

153 [ ] Parasitic Capacitance (1st Parasitic Capacitance) 

154 [ ] Parasitic Capacitance (2nd Parasitic Capacitance) 

1 55 [ ] Parasitic Capacitance (3rd Parasitic Capacitance) 

1 56 [ ] Parasitic Capacitance (4th Parasitic Capacitance) 
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157 [ ] Auxiliary Capacity Line 

1 58 1 59 Auxiliary capacity 

161 162 Common electrode (counterelectrode) 
164, 165, 166 Parasitic capacitance 
190-195 Display device (display panel) 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0485] 

[Drawing 1] It is the cross section ishowing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the top view showing the outline configuration of the display panel concerning 1 
operation gestalt of this invention. 

[Drawing 3] It is the representative circuit schematic of the above-*mentioned display panel. 
[Drawing 4] It is the property Fig. showing the applied voltage and the permeability at the time to 
the matter layer in the display panel concerning 1 operation gestalt of this invention. 
[Drawing 5] They are the active-matrix substrate of the above-mentioned display panel, and the 
representative circuit schematic of a pixel. 

[Drawing 6] Drawing 6 (a) is the sectional view of the above-mentioned display panel in 
electrical-potential-difference the condition of not impressing, and drawing 6 (b) is the sectional 
view of the above-mentioned display panel in an electrical-potential-difFerence impression 
condition. 

[Drawing 7] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display panel. 

[Drawing 8] It is the model Fig, of various phase structure. 

[Drawing 9] It is the explanatory view showing the mechanism of the immobilization in a 
cholesteric blue phase and 1 operation gestalt of this invention. 
[Drawing 10] It is the structure model (rod network model) of a cubic phase. 
[Drawing 1 1] It is the structure model of a cubic phase. 

[Drawing 12] It is an explanatory view for explaining the difference in the display principle in the 
display paneil and the conventional liquid crystal display panel concerning 1 operation gestalt of 
this invention. 

[Drawing 13] It is the mimetic diagram showing the structure of a liquid crystal micro emulsion. 

[Drawing 14] It is the mimetic diagram showing the structure of a liquid crystal micro emulsion, 

[Drawing 15] It is the classification Fig. of a lyotropic liquid crystal phase. 

[Drawing 16] They are the active-matrix substrate of the display panel concerning 1 operation 

gestalt of this invention, and the representative circuit schematic of a pixel. 

[Drawing 1 7] It is the outline sectional view and representative circuit schematic of a display 
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panel concerning 1 operation gestalt of this invention. 

rPrawing 181 It Is the explanatory view showing the effectiveness of the display panel twisted for 
starting 1 operation gestalt of this invention. 

rPrawing 1 9] It is the outline sectional view and representative circuit schematic of a display 
panel concerning 1 operation gestalt of this invention. 

[Drawing 20] It is the display-panel outline sectional view and representative circuit schematic 
concerning 1 operation gestalt of this invention. 

[Drawing 21] It is the top view showing the outline configuration of the display panel concerning 
1 operation gestalt of this invention. 

[Drawing 22] It is the cross section showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

[Drawing 23] It is a display-panel representative circuit schematic concerning 1 operation gestalt 
of this invention. 

[Drawing 24] It is the representative circuit schematic of the display panel conceming 1 
operation gestalt of this invention. 

[Drawing 25] Drawing 25 (a) is a sectional view in electrical-potential-difference the condition of 
not impressing of the display panel concerning 1 operation gestalt of this invention, and drawing 
25 (b) is a sectional view in the electrical-potential-difference impression condition of the 
display panel. 

[Drawing 26] It is a top view for explaining arrangement of the electrode and polarizing plate in 
the display panel concerning 1 operation gestalt of this invention. 

[Drawing 27] Drawing 27 (a) is the sectional view showing the orientation condition of the 
medium in electrical-potential-difference the condition of not impressing of the display panel 
concerning 1 operation gestalt of this invention, drawing 27 (b) is the sectional view showing the 
orientation condition of the medium in the electrical-potential-difference impression condition of 
the display panel, and drawing 27 (c) is a graph which shows the electrical-potential-difference- 
permeability curve of the display panel. 

fDrawing 28] It is the wave form chart showing the input signal wave to the display panel 
concerning 1 operation gestalt of this invention, and the potential condition in the display panel. 
[Drawing 29] It is the wave form chart in the display panel conceming 1 operation gestalt of this 
invention showing the input signal to each scan signal line. 

[Drawing 30] It is a representative circuit schematic in the case of preparing auxiliary capacity in 
addition to the display panel shown in drawing 23 . 

[Drawing 31] In the display panel shown in drawing 30 . it is a representative circuit schematic at 
the time of applying parasitic capacitance further. 

[Drawing 32] It is the representative circuit schematic of the display panel conceming 1 
operation gestalt of this invention. 

[Drawing 33] It is the top view showing the outline configuration of the display panel concerning 
1 operation gestalt of this invention. 

[Drawing 34] It is the sectional view showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

[Drawing 35] It is the top view showing the outline, configuration of the display panel concerning 
1 operation gestalt of this invention. 

[Drawing 36] It is the sectional view showing the outline configuration of the display panel 
concerning 1 operation gestalt of this invention. 

[Drawing 37] It is the representative circuit schematic of the display panel concerning 1 
operation gestalt of this invention. 

[Drawing 38] It is the representative circuit schematic of the display panel conceming 1 
operation gestalt of this invention. 

[Drawing 39] It is the sectional view showing other examples of a configuration of the display 
panel shown in drawing 35 . 

[Drawing 40] It is the wave form chart showing the input signal wave to the display panel 
concerning 1 operation gestalt of this invention, and the potential condition in this display panel. 
[Drawing 41] It is the wave form chart showing the input signal wave to the display panel with 
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which the display concerning 1 operation gestalt of this invention may be equipped, and the 
potential condition of the display panel. 

[Drawing 42] It is the representative circuit schematic showing the modification of the display 
panel concerning 1 operation gestalt of this invention. 

[Translation done.] 
* NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 
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Contrast Electro — optical Switching of Liquid-Crystalline Physical Gels: Formati 
on of Oriented Hicrophase-Separated Structure j .Advanced Functional Materials, A 
PRIL 2003. Vol. 13. Ito.4. p313-317) 

1^^^¥F^CM13] Michi Nakata^ 9i-3^ TBlue phases induced by doping chiral nemat 
ic liquid crystals with nonchiral moleculesj .PHYSICAL REVIEW E. The American Ph 
ysical Society. 29 October 2003. VOLUME 68. NUMBER 4. p.04710-1— 04701-6 

m2m)i . 1995. wmis. P.330 

i^mirf:m\5) m^mms^m^a ^^^mj . 1992. t^sm. p.63i 

[0019] 
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[0020] 

[0021] 
[0022] 

[0023] 

himiV^iti:mm-t^ti»f>(Oim{,Z'o\,^xi,i. <5fA,^s^$iiTv^tirvn ^ 

antv^sjtift, •f-<oj:a'5:*-&T{±. ^mm^(Dm^x:h^^ s.yi^tmmi&m<omxA 

[00241 

[iilHSrfilj*-r6A:*^W#a] 
[0025] 

fcoT, ±js!i?sSiiJ4. m^mmomzi/t^mimmL. m^mrn^zx-oxj/^^m 

[0026] 
[0027] 
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[00281 

iz. iaitlSHb<oS6S=*<a<^r&. 
[0029] 

yi^^«m^mmt>u. z<r)wm§mizinftUf^^mz'o\.^xmaizmtLfz. ^<7)& 

l3^i^^'mSJiph96^mnijiti^m^iz^izm:ti::^i:-S^m^-th t . 
xm<^i>t\>^-:>tcmSii>mziZti:^Lf:z, c:<?3J:^=5:>t'J-3»micJ:9, mi^ 

[0030] 

ff«:9JjDU/im, ^mmmm^tni^^mt(omiz}!i:<mm^m<^t&Eti:^tirthmz 
, ±ieiBfRiSffi<^«{ai:±ie«r6itEffi<!oiiEfii[t*BSi3|^t=-r«. .rfi.cj:'?. !B»®ffl2-«i 

Tjk^ithttfiz, ms<^7i^-j>,x'<7im^m^n<owm^coi^mfiim^ti, itzim 

.[0031] 

J:r>x, ^(Dmsi&^iX'^htsrj^^^K-i-iztizxom^mi 

fVm-Ti^Zttl'X'^h. 
[0032] 
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[0033] 
[0034] 

[00353 

mattztk, ^mmmwMtiii^mMb<^mz}x<r>miSim7iim(^mBi:ma-r^mz, m 

[0036] 

S6»::M 1 <?5x-:?fi-f-2:»*&-r*S 1 (OT'-i^m^l&t . ±ii^3tm^izm^-ttM^ 
fc&fil;c, ±ieiKiSS!lffli#S«, i7U-AX9ia4'C, ±Mm9^W&tM\^m;^t<r>^iz 

[00371 

um^^iB^^ trnf^mzmm^fth z t **'3rv^^7>T^ ±Mi<nx 3 ^r^^ u 

.[0038] 

iffix^ -/^yi^m=f-i^y^-^. ±iB®5R«ffii:±ie«i6js«5fc<ora<^SESr, ±ies 
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#iw»'?>±Eii»Sffic±ie«r«Qigffifcii»isiigttosii <0T-^<i-^Sre9&-r*«iflci: u 

10039] 
[0040] 

micr>x^ ^v^>ymi-i:^>-^-^. -tco«fiST'±ies^i<^'T-^'(i#«8*»'5±fe=s-®^ 

[0041] 
[0042] 

®¥iftt±, iiaiifgia^^wiacfev^-c^ ±ie^3»i-iTi8c«^$^ty::»i«ox^-y'^^^ 

S.^^m-hmmmt, litT^m^mzt^m.^tit:^^i<r>:K^ •y-f-y^m'Fi:&y^ 
Hi-. ±ieBSI®ffii:±a«r«n^i:<Oia<D«ES:. ISSMH^MSHzmaUcmKlz^t^-t 

[0043] 

±Mffim&izxtni. UEiBi&sjffli^a*^ u-fe-yhwratwtjv^r, msox^f .y^v 

:E<0Sffii:5rBS|SIffC-r4. c:m::J:'5. i^'&?:n&-ti>iit^i>^^^W\tmit^mzti 
^^<7)yi^-J*X'<omil}^liZ, ^<omMn7i^—J^X'coWMmi0i-ti>i^'^<n^^^ 
l*!C^*fi*S'f ^r^JJ^-^iilT V^^%^T*>oT t , B«^i 7t<i«raiSSiC^*E?4l^ * 
[0044] 



(15) 



<tra2006-343e97(P2006-343697A) 



10045] 

tfz, 4sgc<o±fs^sfi-^iiai3it/isjK<^±iami<ox-:?fi#4ah. ±te^«-f-« 

[O0461 

#aJ^lDfP*<fi=i?ti&BSg?iJ (3g?^?!l) U-fe-y M6f^3&«ffi3ixSB«^Ji:«:|3lH*t=IB 
[00471 

10048] 

iJeoflij£CJ:ittf. *B«Cfcft2>Blft«^J«ia (;n-;UHX8S;|iifPfi-tOA^lC= 
[0049] 

tRa^iiiai'fc v^T . ±9s^^^mz^m^tifc^mm<om 1 -y f- >'^^^?-*5 i 

^_^fg^;t,»^,_tie^®^<0BSI«S5isJ:t^itraiSffitc. SS^BSRtw^Tjrf-SBttlC 
HJt/^mi Ox-^fi^fc<):t/m2i7)x-:?<t-^Sr-fn-Pit«*&-r*C:i:-C\ ±ie«-®SI 

«-^lillcS?^$<r:''c€-B^<:omi<^;^'f •yf->'^«?^*Jj:l^lS2<o;^'f •yf-i'^fS^-^Jt 
7 i 4: ±IEa*Wlirat=±t£«-B^*=;*Jtt SS^mffit JtlSJlMii: <'3IBK:E|JSdS 

[0050] 

jj-vkLT. mf^iw&bftfiim.miitmfiff3izms.-ti>zbx\ ztih<o'mfssm(omu^ 

iS^KX'^i, 
[0051] 

^2<ri^—5fi^^<rmM.i, Jiifi'J-t-y h»iratc:l3l^T±ie®^^t«l^^i:<^^(2 
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[0052] 

«(2i:SP«ttt<0S) twifclSUT. !|«3®«lc«'f-<02^S^i£E5-Ej3jirf-|>c:i:*<T'#S 
[00531 
10054] 

JJBOWBgKiiltf, »l*Jj:lf»2iO?SI»^a:Srfiii«,::tlcJ:0. ±BSiliii1/ 
[0055] 

ii. ^tsmmwmti^itnWmtiimhtifcmiSLUz. ±ES««ffii3j:t/*ti6llMifc:« 
[0056] 

[0057] 

^ix-f nfc:^t.S«fiiSai)Oli*flis^U < 'SrSJt*^. aS<OEPliD«BE5:«ii®®fc®«JtcjD 
[0058] 

i^^tii^Em^nib<7)mzm&^tih^^m<r>^&mb . ±i2«i6iisffii:±ia® i o 
^^-f •yf->':r^^tjj:i^m2«o^-^ y^y:^>'m^iz^m^tlh^^^»b(r)mizmJ&^ 
tim±^&<7)^m.mbi!f. a6mL^m&bLxi>x\>\ 

[0059] 
[0060] 

tfz, ±ssmfs^b±Mim 1 or-^j'fi-^sfc (ofsnzm&L^tihm i <os^ssos 
sffit . ±i&t^^b±si^i(r)T-^{m^b<^mz}&&itihm2<7ym±^&<D^ 
sfflfc . jjeiraia5«ffit±feii2of^-:^m-§«i:<oiat»j£Sixi»3<^)5^s««o 
sa«t . ±ie^*=ffa]ffiB5fc jiiEii2<o-f-^'fi-9«fcoia-c»«sixi>»4o^«a 

[0061] 

±m(7)mmzxtni. mm^miij:x/Mi^^t,z^{ii3mi)^±txii. mmm^z^tt 

b(,zX':'Xm&i^tih^&) i:m<m^<^'^^&f^fci-fx'is.m^-^thixh<r)x\ mm^ 
mii[mE^mnisizmmiztat set t^x't . mssiim: -sa^A? srffli®iT'& * . 

[0062] 
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10063] 

[0064] 
[0065] 

ZtHzX'O. ^tt«*i>f3|->'**IBgaic[SLT»»eS:#;t'5r<^rO. S«F'5riBSD**1f 
0 ^ t . «SttSriai±S-«ir6 i: 3&*-C# 4 . 
[0066] 

^r*j. ±ia»«#a**. ±Msmmismk±Mi^^^bi:ism-hXoizm'fhiitz 

[0067] 

it:. 1ffiB!0±IE^iE(i#lg*JJ:t^«aojJe»l<^-f-5'<i-f«i:. ±IE^ft-f« 
[0068] 

s^, ±Mm^w&t<7)^iz^s.m^iifLxiswi^tihmmm^imi.xt50. ± 

[0069] 

±M^K^■rtlt-eomAlzxi^l£. umum'f-ifi, mmmtMm.mt<^mzwm^tL 

[00701 

mm^mtn\^^mb(omi,z^^ixfcw^i: . ±iim^mzm i <OT-^'ft-^*^*& 

[0071] 

±ii<^mmzxiui. m»m&bitfii9&t<^fsitzwm^tit:^^ . iX<omi<^-T- 
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[00721 
[0073] 
[00743 

oio. ^9mm1^m^z^f^:^tm■^^i:yr:Lx\>^^mtiznLx. mmmai-h 

ZbiziiO. ^T6^mi}^i:fK^^i&Sim.mX'^^ithZbt)^X'^ & , ^rfc, Z(r>J:d^ 
WimmmtLXii, man. S-^-ft^2rS^S-li-fct,<02:fflV^&ifc*<T#*. 
[0075] 

[00763 

ifz, issmmmmaxx/fiifnw&iijsm^fi'yxhxw 

[00773 

±si<om&izxtni. ±BmfsmkiiXx/n\mmmm''j:<7)x\ msi^i±^^iti> 

ZkH^T^i,. Witf. !B!lirJl't'ti3t^tJ:-»T*^S*T^li;iSrtil!lb«Srm-r 
*Jil^*tl*JlSfii*^jej£$ii*S«[fifiI*»'?>3t^ltf «. i ±Mimwek±.<7>m&i>zi,my 

[00783 
[00793 

zcotzi^, zti^co^mmt^^ti^tiM^i.mmizm.'^^tix^'^^iSr^titmLx. mi 

[00803 

ttz. iMmmmmaxr/M^mmii. ±ii-i^<r>msi<^-tizmtt>tixi50. sis 
mf!mmtiXt/nmmmi}mm^tifzmwL<Dmfj<7>miRtifmmx'$>i>m^b ut t j: 

[00813 

±fe<?5fiifi£i*iittf> ±Mif6rn<r>mwLi}mmx'f)'o , t.tz^^mi3<r>mLi>z{immi)^m 

-^rit^L^mimaLxa^. ±Mmmmmtii^^^^btm&^tix\^^j:^^ms.mi)^iy^ 
mstttidtx'. ±si!mmi:S^x-^ hmtzriuif. ^^^m^it-^^imm-^ 

[00823 

^^«> J: dtci^SfiTv^T t J:v^ 
[0083] 
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[0084] 

[0O85J 
[0086] 
[0087] 

[0088] 
[0089] 

^itiztij^x'^h. ^ti. mjni. mms'pizyemiizx^xm^^titimmmsmi: 
i&gL'ti^. m9m'¥t>zimsnzj:r>xm^-ri>m^m:-^imitxis^ . imsm 

[0090] 

t tz , iidB^tEffi tiii^W^b IMi^^JS t(,zX'>xm&(.^iXi> ^^Sfi t MM iz 
. «I»^**«»lKSnTl^S«!fi£i: LX t J: v>. 
[0091] 

±Ms.<ntsmzxtni. mmwSitnfi]W&t<ovsnzm^^tii>^M.i}fiz^ K^^hcox, 

[0092] 

laesEBc. 7/mii^m\i^iix\>^xtx^\ 

[0093] 

[0094] 
[0095] 
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[0096] 

i^^tititim^b , iimnmdzm'^irmaThtitbnmm^iixr/Mf^^t^:^^ 
•c. ±ieiBiiSiJffli¥a»i. ±ie>-^-rtL*»tfos&ji(tm$ixt:i->-ctJ:<« 35&v^{±±i£ 

100971 

m±X^^, tfZs <!K(^mmi:WF:^-^httfl,z^ WM^O^U-AT-cO^KSJ-mBSi-rS^ 

'f-<mn^<^mfifSM^ti, ifziim±^ti. mm<^mti'^m3\ti:9^±x'tf&. t 

m^yf>'(r>wmi:V-t'yh-rhZtii^X'tfi,, ZMzi:*). ^^!RJ•<?^>'*^Kl&^cKLT 

• 

[0098] 

5l^«^f«t: ileal K^^-f .v^>'^«^C»«$n, Si$ISlt73;?.>f .7f->^<^^*< 

» 

[0099] 

jje^otSBJcti^jf. ±ieiBi!i»jffli#a*^ i^u-A^fa^'t;, iMm^^tii^ 

«®*<:&ffifiai3It.E(*]*asi::ti1tSfxS C t*t^v>coT\ ±ie<0J: ^^^^ U-3»m«o^ 
CfiCJ:'). ^^^ms^ :*>mm\.zmLXimm^:^3L*j:<^j:*) , a»5fiBIS 

[0100] 
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m^izmiii^titimi<^x^ vf-:^^«^s:*vs*, ^ffmsr^t^Kof-^a 

[0101] 
[01021 

i@Stfo±iB^fi^«afc<tt/iss;c<7)±ieiii<7)-f-:^'fi-fiiai:, ±ie^5iEfs-§-«a 

mi(r>X>( •y^yi^m=Fi:yfy^it. ■?-O*t«T±f2mi<0T-^'m-^>'9±ie«-BS 
<OB«S«EtCS^*®*C«^S««fcltB tats 1 <07*-^'<i-f-S:tt»&L . ilE^fS!*? 

[0103] 
[0104] 

ffli#a(4, ±ieB»a^»sti*jv^T. ±Sd^^^i&ifzmi^^tircmi<ox^ -yi-yy 

fSl^i:ity^^. -f-tODtniTJJeSS l c7)-r-:^m^t8*»^JLiBB«iefiitcB««7rffl<^SI 
[0105] 

^fii^iyfy^-t. mm^tMf^^timm^-^i>ztx\ as^ffi^omtttstiajm 
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[0106] 
[0107] 

s^c. ^<o±fejt3iE(i-ttatiii/iga<o±ie^i<OT-^'(t#«ai:. ±ie^6fi-tis 

[0108] 

Sfgt^wLTu-tv hiiif^ ( 'j-fe-y h»isc7)igij)ii6f^) $•^T■?^fc3&«T&«.. ^iOs m 
tji.^mminhtLi,mmm mm.m) t. v-t'yhW}i^iim*>tii,mm¥iik.^mmizm 

[0109] 

[01101 

MMKc^Xm^ ( ia^:;5y:T ) Sr^f o i: 3&<T& 4 . 
[01111 

4:JbESI2<07'-^fS-^»i:Sr««WI>« ±iB»l<OX>f •yf-y^^«^t^^ai<0^»S# 

tcJ:-5TlEil)SiJffll$ix4m2<0A^ x^y^SIT^i: zrfilt . ±feiEi!«Jffll¥©{4, ±12® 
«^flarafct>v%T, liiy^m^izim^titz^mmco^l^:^^ -yf ^^^^tJj: 
t^m2<0J^>f y^V^^aS^^SrJf 't<0«tltT±fieill<0-f-^<i*HfcJ:trjB2<D 

i,ztnfhmimMtn(i^mMt<7)mzmm^^m<r>mEimisthmmmt. ±ie^ 
y$ittzkx\ ±siMVimmz±Mi^mmi,zinfhmmfmt iifni^t <7imzma^ 

[01121 

^T-i^m^izx-iX. mmw(&(^m<iLtiii\^w^(om.tiLtimm-hzt.x\ staas^ 

iB^LKX'tfh, 
[01131 
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[01141 

ii^<7)^mmm<omm&mtLx. isismcas^n*. ztuzx*). mn^tsx 
xt. ^bit-^x 2mcr>mzi^nmi,znLxm:ti>^ttmt&tKch . Lfzt^-tx 

[0115] 
[0116] 

. ±iE<OJ:5=Sr>tU-3»«<r>|^SSr«iSlT&&. JJc^Oliia* «^$-t!:S t 

[0117] 

[0118] 

mS^z^tf>^^i>^7Mli^ (m^U-rU) l 9 0tc*JJtS l HS^<^B&««S:^tttBra 

S . 3jE^^a«. ZnXo ^^Timf- 19 0 Sr«»(liTV>& . 
[0119] 

SlS^ai^-l 9 0J4. ailC^i^fc:, 2tS:<0S«101. 10 2<OStc«J©JBlO3 

«)«is 1 0 3izmp^^tihmmz^\>yxitimi-i> , 

[0120] 

tfc.mRi OUziHf S,mL IMi^ms.) l O 2tOJ<f|6]Bat::«. ?&®iil 0 3tci8 

^^■en^ii-rsAryjw-T-^sffii 0 4*iitx^^)i«flsi 0 5**5v^fc«i6jEa$*tTv^s 

. v'-:?^©! 04fc<kl/ftil«:S510 5<^Ba(Cli^K10 6*<JBe£?ixTV%S 
. S'btC. SSI 0 1 . 10 2tctJ»t«>. MSS<^**r6)ffit{4Rjltlffl<^ffi(C»4, -f-^t-fix 
«3tffi 10 7.1 08Amt -oixT v-iS . =S:*J. m<?)iJiBJ-C-J4. S« 1 0 1 iiXVZ<n 

s« 1 0 1 ±K:je«sfifw«-»*r«: , r^f- -f y-^ m; ^-zs« 1 0 o fcSt-rs. 

[0121] 

^Lx. zn^TT^mt. ■f-:^meio4i3j:i^^tamsBi 0 5iatcmESrEPiirr& 
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^no, 5r*5, 06 (a) (ir-^liffi 1 04 tfta®E < KU>f 1 0 54:<OS 

) iif-^W^l 0 4i:^jifgffil 0 5i:<OHt:®JEE*«BiflDSii-CV^&4ai (SSBWni* 
[0122] 

E7{4. T-^'«ffil 0 4*Jj:r/*ii^l 0 5<?5ESt, (i3K«107. 10 8<0il 
lR«OEr[a]i:5-5^L/iittBB0t:'J>l.. ::iO|2C^^-f-J: ^tc, as^? 1 9 0 {::fcJtSmiS 1 

Tv^i . iJt. mmil 0 1.10 2tc-E-ii-r*afttt''><t3tii3t«i 07. 10 8i±, s 

v^<7)®JR*ft**ii3!!-tS i: i: t ic, #ii3t« 10 7, 10 8lc±>»t&®lRI*i: > 1 0 

4. 1 0 5C*JJt4«#Sdi-<OS|g#fi:fi-|«fJ (S#6PJlI^lintiI^-r2.:*-r&l) 5 

Sft{±, mffil 0 5.10 6Ci6«*Wan*-|*I»C«LT, m 5KO«JK?&'arU'CV^&. 
10123] 

T^'T-<r'7hy^';^««i oo<?5flSB&Tffia-cft&. w^^iaicnrriotc. 

T:?r-f7'vh«J;?xS«l OOti, SSI 0 l±t. iBiKsIiS^iSl 4 AfcJ:t;^l 4 B 
4:. «^®JS1 1 9fcS:^-rS. ^irfc. *ll»fiJgSST'»4, IBillOKfSlSl 4 Afcit^l 4 

BumiRi oi±Kim'rhtix\>yi>¥. iticus* toT»4'5r< , agi o i<o9mtzB 

[0124] 

-fiiai 1 lCie2SS-fi.1SK<7)x-:^^-^gll 1 Oi:*<ig(t'o*tTV^S. -?-tT. BSSffi. 
22|s:<0«3E^-^ 1 1 1 tBSiSf «)22ts:<OT-^'fi-tl81 1 01= J: ->-CfflSf1.«.EMS{w 
. lait^U^ip^rB^^mSixi. las^OT^^t^^.trcIHSfiati. ^5^^ 
1 9O<Ollijg^O^«[g»0-C*'). BI3tji^LfcISI»0tlSltt<Ot-ifel.. icO^fflS 

[0125] 

^ 190{4, >?.^ •yi->'^m^bLX<^TFT (Thin Film Transistor) 1 0 9S:€-Hlg 
t=lliTV^4. TFTl OQiOHl^-f VlEffilCtix-^mffil 0 4*««S?SirT*J»). T 
FT 1 0 9(r>V-:xmmiZli'r~:?m^1&l 1 0*<m?*tTfc 0 . TFT 1 0 9<^y- 
h®B5t::t4^«i#«8 1 1 1 TS^S^SitTV^S, gjt. ^mfiil 0 514. ^^iifl-^iai 
1 2t:«I^S<lTV^6. ZtHzX*). 9 0T»4. ffii6EIR®l«l 4 BtJil^l 

^rTf ) fcJ:o-C. «x-:^«-^l 1 0l3j:lX^3Efi^l 1 1 cm-^2:A^-ri.C: t 
Tr ? -r ^ riEiJ 2:1? 0 i 4: *«Trfig t ^: o T V ^4 . 
[0126] 

03t4, S^^l 9 0Oia^<^^OTIllff8l3T'A'5. 0 5 cOTm::f SSi U/iS3giIllB& 
latlSlU-tcOTft*. J:d(C, TFT 1 0 9 t^^iifl^ta 1 1 24:<7)raK:{4 

aS^?^ftl 2 0**#ltrS. Cl<0^^gP?gfil 2 014. T-:J'm«Sl 0 4i:*ji^l 

0 5t<0fSI(=:^TSSfit'S>6. S'^tC. TFTl 0 9i:^^jifi-^l 1 24:<0^twffl 

wsMi 2 1 (^-fwmi oAb^mm^i 1 2i:<osc^?itr-s.sfi) *«i?^tt. 

TFTl 0 9t^fi-*»l 1 1 t<miZ9±9&l 2 2ifimEb, TFT109k7'- 
:?fi^«g 1 1 0 i: ffJmz^ssiM. 1 2 3 . 
[0127] 

^tmmzi}>i)>i,m^mvii. 7'-^«#ai i o*»<s>A*$*ti«-9(4. m«m 

1 0 3*»<?>^:&a^a5«S 1 2 0 1 . wn(=M!?iJtc}g«$ix;tfflB»?Sa 1 2 1 1 0 . 

■r-^'fi-^1 1 o*>ii>ai:<^fiWA:^3$<xssT-<oKSis. (;^-;^H) sns. 

[01281 . 
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[01291 

1. TFTl 0 9tr)y-M:ffi. ^^iimtSl 0 5, ^ilff-tSil 1 2^T&ni.Lfi. 
[01303 

TFT 1 0 9Of-v^>;u/i=3rir«r18«-r-£.#«tttai: LTi^'J avlKSrfiKIKU. -'n'^'-- 
[0131] 

1 1 OiiXX/^—99Ml 0 4 Srrai^cmUJt. 
[01323 

=5rfc, ^5^?-l 9 0r{i, 3i«l 0 lUXX/l 02tLX. ;ir9;^S«Sr»v^Tt^S 
*^ ««1 OlfciWl 02O««tiC:mciSSt<!0rJi=S:<, S^l 0 l*3J:tf 1 0 2 

9 Oi:*Jtt*li^«Eia<OlSmi, 'r=6ri3^>*t!lSJl 1 0 30Jf;^ittl Dumb Lfzifi. mSSUR 

[0133] 

m^Ltimj&fBmt u. svHc«(6]ESL:t*«. Mmsi 04 , 10 sojgi^ti, mm^ 

max 0 5*, tgifiSAim, mSETOi (^SSratl) S/zmT-mL/S**. 3fXCRRA>-r 

ttz. mffil 04. 10 5<^nmt ltj±. ±iE<o*«^ici®';.-r, i to 

[0134] 

tti. mmLi 0 1,10 2<7)^nm 1 0 smomiz. m'sm 1 o3'pff)mm^^yi 

1Sm-ri>tiib<7)^mm. ASV^a, l&WJilOBCfJAU^t^lti^Ifll&ffiiirf^ffilSl 

'Sri: (O^^Kic* l:y>7 t'>'^^S-M tJt tOSrfflv^T t J: v^. 
[01353 

[01363 

JC-1041XX 44. 73mo 1% (46. 93 lwt%) 

5CB 43. 43inol%(35. lwt%) 

ZLI-4572 4. 9mol%(10. 3wt%) 

EHA 4. Oinol9i(2. 4wt%) 

RM257 2. 61mol%(5. Owt%) 

DMPAP 0. 33mol%(0. 27wt%) 

Cif. JC 1 04 1 XX (-f-'yVliJI) t4^-'7f-«yi'JRAfi'^f*, 5CB (4-cyano-4 
• -pentyl biphenyl. T/l^KU >y^ (Aldrich) ttSi) ti^-^f"-/ ^'fS^, ZL 1 -4 5 
7 2 (.X/U^ (Merok) ttS) (i^W^/WPJ, EHA (2-ethylhexyl acrylate, T/l'HU 
•yf- (Aldrich) ttiS) t«>'T^"JW-h, RM2 5 7 (.?<;l'^tt«) tii^T^ 'J I^- 
DMPAP (2.2-dimethoxy-2-phenyracetophenon. T^UH 'J -/-f-iUli) *4 
JtS^^SfiffJ-C'* 6 . 5 C B cO^t^JS* 5: WTtwS^-r . 
[0137] 
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[0138] 

^rfc\ ±a<0S-&«J»d3 2 6. 3K*>^,3 19. 5KOiajKffiHT'3U:^x'J •yi'T'/P 
[01391 

^i:mn^lZ. Z<r)m-^l'Z^nwmiHi'lT':>XEHAi3j:X/RM2 5 7iWL-^^^t: 
. c:c^<to^=L•C^t'bi^:'i^eEa^i. 32 6. 4K*>/5>2 6 0KmTSTS«tT3i^:5^-r 

[0140] 

^JBS-rs. ±ie«S^S:!|S5MJii 0 3lcSA-r«.«StLTfflv%«,ii: 

[0141] 

(.zi)>i}^^m^m<^m^r}Tmt:mm-rhtzif>(r>mmmTh^, %«Jii ostcEmin-rsm 

SftJ^t. ■t(7)tlSm.mi,Zj:':,X^it-ri><mMl0 3<7)&&mimtbi:yiiLX\>^i. 

l,^:^T-^3tiS^I5:^L■CV^^. o^O, ia4Ji:, -f-:7Sffi (WSm) 1 0 41CTFT 
C:^-^ yf-^-^^S?^) 1 0 9 SrSi^f IC, t-:J'S«S1 0 4fcJ:tXftaSffil 0 Sfcllt 

[0142] 

JSTfe. sts^eSfiJ^ffiT^T f = 1 6 . VmstiiftSLTV^S. ^<7)^ST f 0«S{4, tS* 
[0143] 

J4. ia4l;:»iHTri:L-C^L;tJ:dtc. 'J-fe-y h«Bia (H^^S) SriStttv^S. o 
[0144] 

04lc^J:oC, mmSlOSlzii. JWHTw -sT«ffvifcJ4-V (V<oie 
*tffl«4!BsSJil 0 3<0L&v(I<J:'?:^l'V^) *«EnaD$tL&. ri'r-^r-7}-<Ji':^misX' 
»4. -=tJ<o^fi^^i 1 1 tc«8E?n/i:^T<offi^;^'f yf-immsizihti-^xyfy 
bL, -5-<0*t®-C«-7-'-:J'ft-^l 1 0{c*^O®«tciet7tT-:J'«ESrfltl&i-Sit 
T". ±iai*0^aEfl|-f-Sl 1 ltclSgSS*iJt:«-®^iOfi!i«^l 0 3(c®BE**En*D$fT.S 

. ^h(>z^<o^, Jt(7>-^<^^(E^mzm^^tifc^x(r>m^:^'i ■yf-i::^yr?>, 
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[0145] 

«gE$ fL/c«-®^<OT-^'^ 10 4 <oig<a^ , ^mw& 10 5 comet I3i ttititcift^ 

•Th, =5r*3> f-:^'ffiffil 0 4<0«{a<S. ^tal«S5 1 0 5<0«fli; . ig'-TLtffiS&CISH:. 

Bs^osiS^^ije'ofc-ri. z. tifi-v^ . %'smzwmm3s.^:mm^^i>%^-^9>fVii 

[01463 

<aaSTWraTwCj3<t«.?iS«l 0 3<?)*yBI4. 8lia3t^«l?^rttSr5rr«® (jffiS*** 
(iff 0 ( U -fe -y h ) . 

[01473 

jil 0 3\.z^t.ixi>^=f- (mm'&9t^) ttrco7i'-A-C'<oiEf6]«®*><b^tT€r<*y)«. 

<OTt4'5r<, gl4tc5^-f idle. JUlcaamo (feSV^JiiUfC ) <r>mSJ)^ hW<iim^ 
[0148] 

^irfe, ifimei 0 3i&2 7 3KtCff-o)t*t'BT, 1 ^U—ixffliaT f S— ffik U-b 

^i>\tiL.wmm\m<*j:'>tz. x^^mnz\i^ i7u-ATf = i6. Tmstcs 

^L. fflffl^WraTwS-l 6. 7ms. 11. 2ms. 8. 3ms. 5. SmstSg-fk 
( H-b"/ h^STr^Of}-'. 5. 5 m s . 8 . 4 m s . 1 1 .. 2m s i:^-(b$"«i:Jt 
) i^ft. JiW^ia<4-?-*l-Fix6ms. 4ms. 3ms. 2ms-C'A-5^. Z<7)Zti}>h. 
Bfii«^)fflraTw*>'«l^tJ^. -rttiy-hWtmiO 3{2«tT|B|t«E«r6|ltDU'CV>SJffl 

[01493 
[0150] 

jgssfc^'Ji'^ss^issT'ji. (f!!*<o?Ra«s^st<4ii^:'3. m^mmizii. wsm 

[0151] 
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[01521 
[0153] 

[0154] 
[0155] 

mmizm<^£h. w<^J:a=S:«^t::(4. 17P-Art(:||^jeiiaS:i6Jt2.i2^*«. fCS 
mm^s. 2 t mffiS- EpjD-r 4 ^ t (C i ^ -c , Pgia^E m J: «. > * u -amsrigfp^iir-r 

[0156] 
[0157] 

mifZSS^iiMK^ht^JLhtih. titJftcoaa^^STii, PtiSmff 1 

SS2J:'3li^«ffl-ll-*P8lll«BE2fc18ES-a}!niU^tad**« !lG!Sim<Kitb^i. 

[015S] 
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(OfR&^-^t LT, TN:6s»:, VA (Vertical Alignment, mWMSS^) IPS 
(In Plane Switching. Bl^fQ^) ■n^liZtHiil^imsmi^LX^'^h, 
[01591 

[0160] 

:^«ojBEfl«^^t:*ji, «^fiPiiD^(=:i4. m^miztuftm&i^^Wj'fiiifi, m 
«H^^J^t■rB&fiiI^:6■r6l^wie|fiILTv^S*^, «-5?-Epjp^{i(i:, fflaWHF<^«W*rifli*»« 
*KSE^r*|6ltcEi«a-r«.. C:<OJ©^tct5tt«.^*^«=S:a*f^P3W4. 012K:^-fJ: 

[0161] 

^>H^Ei6dr(6is-S5fl:$-e. 18JPMSl«^l^ll^^:«^^6Plllll*i:•c•, »^*«3^«aii*^"C# 

[0162] 

[0163] 
[0164] 
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[01651 

«5i^<^eyffl!3§tc^*«^ tTatt^ws:*re <iir«3tttU:o;^i— /UT-<oEifijgy?g> o 

^i^$:fflv^^v:^S?^^r{l. ^^iieWDi$l2tiSM^nf*«^>}^**^W ( n x = n y = 

n z ) t'j) 0 s ^^m\nzx^xmmmmFii^<mizm:fi^ ( n x> n y > *<%3s-t«. . 

iif, nx. ny, n z»4, S^^c:T^T*>•^0 1 2«0:£t^(6j, SfitiSlC 

10166] 

[0167] 

■r=ari?<5> . ^tmmtzis\^x , ■5r«3liafe;glJiLh<o;:i.^-;UTOi2rSiecff 0 i; {4 . 

wfiimf^mfi^mmi^m. hjlV. ■s^w(M^mx'o:k:^^m^^^zfiLxiii^h^ 
i^t^j:\^mmizyh^\,\zti7jk'r. mtii. i^nx-zDUTx-^^^mmLx^^i,^ 

[0168] 

CSris. !fes;i2 0 3*<ft^i^^:^tt£-*tTv^*d#^(4. ffli;fWinfr<o«ffiWrS)« 
X':>x!Bt!Tmmm>^co^Mj!S]t:^m^^x^^*:no<^x\ mifrsmPiii^<o^m)3fiHi 

[0169] 

^:«rtt ittiii-sjwtvxuzm'f^w.^siwf) . Lfzti'^'iX. ^^mm 

[0170] 

S^LL'Sr^'^Jtrt. J:0l2:i'^«if«1^2: HOST'S 
[0171] 
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[0172] 

i'n>^^<^mm^iti:iSM^-^&zbin'^h<^x\ igisiaKaEHSr/zK-rscit^, m 

*E|«nii!ft:fc»tS3K^«S:6-tt<OSffi<r)SE'fb*ffiJtS-lJ:Si i:*«T'» 
[0173] 

^sixTv^**^, mmsmizx'>xjjs.'ey'7-ff)m^ (m:) sr^foyiSiTt. a 

•&**^^^TJ)5=5:if«OKiat::J:0!f*J®iil 0 3{c, -f 7r>'*«iS«.%^A^S>l.. i^t, W 
IfyX'hhif. ^<r>^\,z\i, S^*M:t:^SrlX'3ai^^<^:'&. -f-tT. tie3lK^liBi)* 

[0174] 

mc** LT . 3|s:5IJfiJg®<0 J: d CC 1 7 l^-Ai^tc U -fe -y b^SSr^ttS i i: J: 0 . 
»l;tf .0^0, 17 ^-i.)!Bfa*tC||«^5)(Sltl ( 'J -b «y hjffl®) SrSftS C: t (= 
[0175] 

hifi. immio3^zmxirhimiizixfizm&^tii>%*<^xii-^j:<. ^^timxthz 

[0176] 

ffli 0 3(*'(=J^B)t'ra::i:(;J:0. :»-?-Er<n5rS^^l:$-ii:?.^ t^, •^^Wani^tcfcJt?. 

\i. 1 0 3tw$4A-r-S.«®t::a^D-r&fi^'fl:-&?«!Ii: LT(4TIS<0«JS^*»4>^r6 

[0177] 
[-ftZ] 



CH2=CX-CO-R3-Y3-(AyY1-<5^Y2--<£)^Y3-R3-OC-CX=CH2 

[0178] 

ZZ.X\ X{±»iJiRlST-a/ct4>-?-/USJ:^-r. Sit- n<40 gl/cU 1 ^OSSrCfc*, i 
B. C»4. 1. 4-7x-U:^2. S/'cti, 1. 4-h7>'Xi^^'Q'v.4r 
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10179] 

i-fb3i . 



CH2=CX-00-R1-Y3-<2>-Y1-<[£^Y2-<2>>^Y3-R2-OC-CX=C^^ 

[0180] 

— , — OCH2 — , — OCO— , — coo— < — CH = CH-, —CSC—, — CF = C 
F— , — (CH2 ) 4 — , — CH2 CH2 CH2 O— . — OCH2 CH2 CH2— . — C 

H = CHCH2 CH2 O— , — CH2 CH2 CH = CH— Ir^-t. ^fc. YliiXX/Y2 

mTh'>Xi,X<, C<^»4'C#«El-61fiiOCH2«^^«Bi«L.TV^'5rV^2ffl<OCH 

2mii. -0-, -S-, -co-o-t5j:z/ ittzii) -o-co-izx^m^t^th 

[0181] 

it:, Y3ii. mite^. -0-, -OCO-> -COO-Sra-r. t/c. R3{±^7^P 
ifeS?r*i^rV>f)t3gftl~2 0<7)r/l'^/l«Sr^-r, sfirfes Zixt,<7)it-^mii. ^ffl5r 

t>i>. ze^J:o^j:it^^t.LXI,i, mtki. iJ2<ORM2 5 7*W4>ix&. 
[0182] 

[0183] 

[-(1:4] 



OH,=CX-COO -<^A^ Yt-<jytY2--^^C_^Y3--R 

[0184] 

*WtL.v%. •r=5:i3*>. 2o$>l>»r>«3O06PIS«r*-ri.?Sft'i't&Sra5^^jtkLT^ 
[0185] 

mttximxhh. 

[0186] 
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hii'^X'hh. JC1041XXS-46. 2mo 1%, 5CB^44. 7mo 1 

ZLI-457 22-5. Omol%, 6CBA (?Sfl1S7i^ U V-h^^-?- : 6- 

(4' -cyanobiphenyl-4-yloxy)hexyl acrylate) 5:2. 8mol%, RM 2575-1. 1 
moI%. DMPAP^O. 2mo 1 %iOfflfi!inS83t/::^. 3 UAf 'J •/ ^ T'/l^ ffl 
i7frt&>SUSmi3 29. 8K*»4>3 2 7. 7 K^OKHh^r-s/^. 

101871 

t7&«»^ LV\ i(^)J:3^:^>"5'-tL'Ct±EHA<0<aK:tlTMHA (3.5.5-trinEtthyl 
hexyl acrylate. T^l'H'J-yf- (Aldrich) ttS) *««feff 4>fl2.. =Srfc> tt^hWlfl!3tl& 

lfi::^i|i*5/jNS<'Sr.|.Ct*«<fe4. JC 1 04 1 xx2r4 4. lmol%, 5CB 

^44. 3mo 1%. ZLI-4572«r5. 2mo \%. HA ( ec^h!>>il<0«fitS:#;t 
^rV^T^'UU-hiR^yv— : n-hexyl acrylate. T/P H U 7 f-ttS ) Sr4. Omo 1% 
. RM2 575:2. Omol%. DMPAPSrO. 3in o I %cOffl^t'ISiSL7'>:^. 3 
UXf 'J-y^'7';l^-ffiSr^-riaeeffltt3 2 6. 2K3&>t>3 18. OKOEHi::5r-o;t. 
U36>L. HA^IBv^^*&-CfcHA<08iJ-&Srtir^«f3U;^r'J -y ^' r/P-ffit^JiSJEMH 

n-OA (n-octyl acrylate, T/H«'J-yf- (Aldrich) ttffi) 4^ff^><l4. 
[0188] 

[0189] 
[^t51 



CH2=CX-C0-R1 -Y3-<2>-Y1-<5)(Y2-(c];^Y3~^ 

[0190] 

a-r. R2«i^ai->-2 0<oryl"^-/l'SSraL, ^5/^^2:*^T'^-^■CtJ:<. *i 
^:<Tt^>'\ ^tJ. CfKbOfli^U. »aA«Sr*r<^-C. El*iaiW*^ft-^f ifil* 
*<S< , !|«5®a 1 0 3CtlAfi.««i: LTjaTaiTJbS. c:wJ: ^^rfli^i: L-Ct4, « 

[0191] 
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CH£sCH-C0(CHe}3-CH(CHs) 



O c«» 

,11 I . 



»o-(o)4oH(g)-oc-(o)-' 



0 0 



OH, 0 

I II 

0(CH,)s-CH(CH,}30C-CHsCHs 



[0192] 
[0193] 

s . mx.is^nmm<r>x a 103 izmx-ti>nnt lx o u:^r- u -v 

;U-«*SrrtaJKeB*«»* '3J£<'S:'5>=SrV^. ffliJf. JC 1 04 1 xx5r4 5 . Imo 
1%, 5CBiS:45. 8niol%. ZLI-4572S:5. lmol%, EHASr2. 4 
mol%, RM257Srl. 5mol%, DMPAP^O. 2 m o 1 %<0^»lt ( ifi^ ) 
Til-^tJt«^ ( w<0«^, JtRlEJtt^yv— ^**l±3. 9mo 1 %) . riV;;^T-'J -y 
J'7'/P-«Ji3 2 6. 3K*»<5>319. 5K«7)liffli:^rO. JJEO^iJt ( JC- 1 0 4 
lxx^44. 73mol%. 5CBS:43. 4 3 mo 1 %. Z L I -4 5 7 2 «:4 . 9 
mol%, EHAS:4. Oinol%. RM257Sr2. 61niol%, DMPAP5rO. 
3 3mo 1%) T'ig-&U;t^t=:3 26. 4 K*>/i> 2 6 0 KTft-p/'ci^illt^TI^V^iaje 

%35»»<5 2 0mo 1 %<OffifflT-*>l)C:i:*<#^L<> 3ino l^A'/ol 5mo I %(OfiMX' 
hi>Ztii^^t^l,z1^tL<. 5 mo 1%*>^>1 Imo 1 %t'*l>^ i:*''^ '^.t^ff^ tv^. 
[0194] 



[0195] 



[0196] 



[0197] 
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(f, JC1041xxS48. 2mol%. 5CB?&47. 4inol%, ZLI-457 

2 2:4 . 4 mo 1 %OifflB!cT|I^Lrc«. aii'hJtSSSttT^clS^, ^ifrtS - JSSffl Offll^^ 
iaK<4, ±i2t^cJ:dC33 1 . 8K7t'j&<, J C 1 04 1 xx2r4 4 . 7inol%, 5C 
B^4 3. 4mo 1%, ZLI -4 57 2«r4. 9 mo 1%. EHASr4mo 1%. RM 
257?:2. 6mol%, DMPAPSrO. 3 3mo I %(OmLX'mmt. jgJ'hatSSfltL 
- ffifi«coffl!|geiaJKt4 3 2 6.4 KCfiTUTt . 

[01981 
[0199] 

tfz. *^JSJeSST'{4, m^mkMbLXDUPAP (2.2-<Jiniethoxy-2-phenyl aceto 
Phenon, TyP H 'J >y ^ttlS ) ^fflv^^w*^ ClixlcISS t.OT»±^:V\ m-^^i&ffJfc LTti 

im\>^lZtifiT^i. ^riJ. TlilKcftTti. OTitf, ^;U^ttS!<?)^^odE-ATl 173. 
1 1 1 6, ^''<ir5*;UtU8<0^;U*-dfAri84. 369. 651, 907, B^im 
itSJCO^-V^ATDETX, EPA. 1 TA, T/UV^J -y^W^DMP AP ^ DMPA 

[0200] 
[0201] 

1 Owt%J:0^<aSJ[rr«.i:a^^ji^J*«^tt?&i:LTfPfl3L, ^S^^OJtffi 
[0202] 

iLmimii^^-ttjm&t Lxi>x\\ mms. ^liwmi^bLxm.'smmmmim^'^ 

5r!B5KJil 0 3CS4A-r*«® (^SttJRf*) C«><i.*>ty>JoiT*Jtttf J: V^. -e 
<^fl!!<OWl: UT. 4fl>;<.f'l'VSCe!i-?t S i O2 afaT-Jrffl^^T^U^JSSrf^L-T 
tJ:v^. mUi. ^=f-^l 0 Onm<0;K>JXf-^:xe^^te?-@5nm«OS i O2 

X'm:&LX^^'):'^^\^>i'^it^-^hZbX'l 00 nm^o?L5:*-rsa»7^>'^■-/^«IJ§<o?L 
mzmwmm%:m^LX. ^\,z'mmimimtz-t:LUzi. O-feyPSrf^lfiLT t iv^ 

[0203] 
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[0204] 

03fc:»A-f&«5lltS-&^6vIi:tCi:-3Tf§^.iX&. y;Ml3HtUT«. TSHS^-* 
[02051 



H 



o 



0 

II 



CH3 - (CHj),e - p- N-CHa-CHj-N-C - (CHj),, - CH3 ^JV^fl^A 

H . 



[0206] 
[^] 



H O 

N-C-(OH,),o-CH, 



N-C - (CH2),o - CH3 



H 0 

[02071 

^t-tiZt-tiiTtfh. 
[02081 

t^, 1 2 (p.3i4.Fig.2) izim^tix^^hyMm 

ttWfsf) . Lysis {Tumm^mi) ^wsmios^zm^.-tiU'Sizo. ismo 

[02091 

[fl:9l 



H 



H 
I 



CHs -(CH2),7 - N- C- N-CH-C-CH3 



0 (CH2)4-N-C-(CH2),oCH3 
H O 

[02101 

-r^irjb-^. Ly s ISSriiRtCO. 1 Smo 1 %il'&f tCi-jTIISSSitS. 
l^i^^Cffltl 2 (p. 314. Fig. 1) <7)J:3^Ge 1 (y/U) *t^5:5rr:rfc5g^-^^-y h y-i? 

[02111 
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[0212] 
[0213] 

mm^t^hXoiz-thztimiL^^ 

[02141 

0 . 2 /X mOT<OJS/h^;^& $<oetfii^S:fflv^|> C 1 1^1 0 , 10 3 mzti 
[0215] 

Hai:7c6<3t::^7Bt7tf4^(:it«:AltrSt. hhm^-ciimm^i3^^ti. z<r> 

. =:d^Tm'i!z%n\^tLm-\izihmmi?^h%mzi^m^^ 0t>f$<is«« 

# Sa^;R<^TIS{4 4 0 0 n mSKTS) i: t ^6 . L7t -:> fiSttSt^^ODfil^ EIBB 
fiidti, ^mSt (400nm) <Oi|i^i-<02 0 0 nmOTTJbi) i fc**»iL.V>. ^Tt. IS 
IS.^S-33IP^C I E (Commission Internationale de 1' Eclairage) T{±. A^<^Sf 
i2^T'#55rV'>«[ft{i38 0nmlJiTh^«'>Tt^l.. LJt**->T, ffiHSt^wSl^ d {± 
. 38 0nin<0i|i^<Ol 9 0nmOT-C*>SCfc*«$A>{C»tLV\ 

[0216] 

^ ^, 1 0 3tzfctt-i.«ai4-?<OiS« (-g-Wil) 5:, C«Ogt«t^ i:!|«J«JB 1 0 3 
JJAS*i.«)iK«<0^«SC«L-C> 0. 0 5wt%JiiLL2 0wt%J.:lTi:t-4C:t3&*»* 
!fii©iB10 3{:fcJtSarK[^<^ieJS*^*0. 0 5wt%t]Lh2 0wt%JilTt^rSJ: 
0 12i)gis-r4 i t J: 0 , »ti^<OI«i*«i©J-ri. C t ji^TS h . 
[0217] 

^r*J, !tJj«Sl 0 3K:$tA-1-61i8«l^t4#t:iR8S$<T.*t<0T{i^r<. m^^J:i><7)Tt 
[0218] 
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[02191 

Htm 

<(Ty-Y1 -<jT^Y2-<^£^Y3-R 

[0220] 
[0221] 

[{til] 




[0222] 

[0223] 
[{kl2] 

[0224] 
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[0225] 

C^T. Yl. Y2fcJ:t^Y3J±. -f-ix-FflSfctWC, -CHa CH2-, - 

CH2 O— , — OCH2— . — OCO— . —COO—. — CH = CH— . —C = C—, — 
CF = CF-. — (CH2 ) 4—. — CH2 CH2 CH2 O— , — OCH2 CH2 CH2 
— . — CH=CHCH2 CH2 O— . — CH2 CH2 CH = CH— SrS-f. ttl^ Yl. 

Y2*ij:t/Y3«. 1 omtvc^mmm^i:^'ri>mmvzttzii»^^(r>T)i^^)i^t 

^rV%2ffl60CH2 St4, -0-. -S-, -CO-0-iSi.V (tiHi) -0-CO-tC 
J:'5SSJftt^>i^TV^Tt)J:V\ tti. Yl. Y2t5j:VY3J4, ^^/P^JtSgSr^ATV^ 
■rtJ:<. ■&*^<-CtAv\ ^±J, Yl, Y2l3J:r/Y3{±, ±iEL^cv^-m*HO«Ui 
^i&UTV>ii(f. 131 tt> COTS) -:>t:t<k<. M^ri-tOX-fcoTtiv^. 
[0226] 

[0227] 

±50 ^;HJJIT<0|IJ^-C*S C 1 3&*»i Lev 
[0228] 

[0229] 

S>tUiiX<. Wlttfl»i!S:?-Stn*<24*>^>9 6fi0^ffit;tfllig<Otco*iif^LV%. CICO 
[02301 

[0231] 

2 0 w t %UTT'S>«. I tJ&^lif i Ll^ 0 . 0 5 w t %*}f|-C'*>S t «»Si^<^S-&ib**iJ'- 
[0232] 

AtLTJi. Witf. Mi 1 1 i pore < B*S 'J.-KrttSi) ^rt-SrfflV^6C:i:*<-C# 
[0233] 

, i^-t/UQ-^fcffiffi-fe/uo— >?.<?)ii-&!Bji5rfc'. a'JvBBTL? -f yUACi}A-f -SiSftlt^a 
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^^^mBMMi^-tiztt^mt^h, tn. wi^miy ui'M.<om$ii5 oum 

[02343 
C0235] 

fiR.-KU^r^Ki:LT{±, 0y;ttfTi^'3-hA-2 0 0 0. xB-900 im<r>n km 

[0236] 
• [0237] 

t /i , ^^.m 1 0 3 lCftA-ri>flil<^«J«i: LT . 0!I;U4\ Z L I - 2 2 9 3 ( 
. ^/W^'^iJa) 5:67. lwt%. P8PIMB ( 1.3-phenylene bisU-(4-«-alkylphen 
ylimlnoI^ethyl-benzoate,>'^'-^•:^S jSfi, Tiefi!j§5C#Rl) 5-1 5wt%. M 

LC-6248 (ii-i^im. jUl-C^^m) il7 . 9wt%^-g-L.!^c«!lSSrfflV%-Ct,J: 
V^, CO!tSj«{±. 77. 2*C*»<i>82. l-C<7)iaffiffiHT-3U-;^f-'J<y^'7'/U-ffiSrS^-r 
. iit. Jje<0*«J®tf)ffi-&Jt«-iafi3E!gLTfflV^Tt.J:V\ ZLI-22 9 3 

Sr69.7wt%. P8PIMB?rl5wt%, MLC-6 24 8 (./j^^/V^l) US. 

[0238] 

[•(1:13) 




S'btc. !t&®/il0 3fc:«A-r«)fflJ<O!|4!iStUT. «i*f, ZLI-229 3 (ig^JS 
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A. ^;U^*13S) ^67. lwt%. MHPOBC (4-(l-iiiethylheptyloxycarboiiyl)phe 
nyl-4' -octylcarboxybiphenyl-4-carboxylate. SIS^A. TffifllJi^SS) ^1 5w 

t%. MLC-6 24 8 (;*-f5>'l^h y/U^ttS!) 5:1 7. 9wt%m.-^Lt:WSim 
l%-rtJ:V\ w<0«)®t4. 83. €>X,t^h81. 9 rcOiaSMTa UX-f' J -y ^ 

ffi^Jn-r. ifc. ±ie<o«^«oa-&it*jBS3asLTffl»'^'Ct>j:v\ mui. zli- 

2293$-69.7wt%. MHPOBCSrl5wt%. MLC-6248 i^^^)^ 
) i\ 5.3wt%S^LJt«Sfi(48 7. 8t;*»^88. 4X:iOiaj»EHT'3U>l-f 'J y 

[0240] 




^rfc, ZLI -2293i:MLC-6 24 8 1 Jr^^f l.fe'JtT-«3U-:^.7^«J y ^'7';!^ 

latsttffliAMH p o B c *astrr •& -r t tci o ^ w;^-? u »/ ^' r^k-ffl^TP LJt . 

[0242] 
[0243] 

ifc, >'^'-^■^a (JSftS) P8P IMBtcRB^Sm-to-efi^rVk. Hftgpfi 

Jli^fflV^-CtiV^. mux. P8P I MBJji5'l-<0>'\':^-fS JSa^t UT«, Az 

0-80. 8Am5, 140Am5 (Tfe«iJSiC#Ka) =5ri:**«^lf 4>itS. 

[0244] 

['tis] 



[0245] 

[fl:i6] 
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[0246] 




[0247] 
[0248] 

. ^•^WL^mx'imisi^MX'ho . ^^izmiimatiTTrt, zzx-t^^mzmtim 

[0249] 

iCr. 4 00nmJ.Xh<O3!tRRS*«««*Jt««JSfc:'!'f-«:i^*&, nL-Xx'J y 
• ^'V/U-li (7';u-ffi) Tii. ^<oSm\^'yi-^KtfiLt:it.lzM.^'rt. -fjirij^), 'sr^ 
3to!>«R8t$fL«.«or, ^tl(zX':>XM.-th^^J^(^mzim-^ttX L±o . l,tcifir>X 

[0250] 
[02511 

Z(r>tilh. T-yP-fflc^JSS^KItj&SlSt^ttiJSiSt-yf-tisrSJaUAT. •34 0 0 n 
mliXTX-fii Zbfjmt i.\>\ yjU-n<omm^^^iAtt:i±mik^'y^tl'4 O O nm 
mTt'ftntf, ±ie<OJ: a^rMfe*^AH«^lC(Ji:^i^l2il$i^^:V^. 
102521 

S/.:, fflSl^B^SM^C I E (Commission Internationale de 1' Eclairage) X'ii, 

;U-««OjSi>?RS*jS«l«*5t«i4S!St:-yf-*«3 8 0 n miaTT'S) ^ fc Ji* J: Off^L H-"*. 
C60i§^. ±ie«Oj:^'5:Mfe3&*Afa<oatcl2^S-h.l>c:i:5rSi^tcRS±TS= 
(02531 

m^-r S . # . Mfe-f 4fe<^<4»!*A = n P ^r4'^^i: L/v:»«4iA A = P A n (?) 
[0254] 
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t. P = 400/l. 5 = 2 6 7nmtC;^r«>. ^/c. AA{iAA = 0. 1X267 = 26 
. Ttcsar*. U^*«oT. ±l^<^)J:^^^Sfe*«Afal«)S^^^5i:^i:•i^aS^<^'5rv^J:^^^•^• 
&7t46^c{i. ±f2j««0!^SSt:>yf-5r. 2 67nm*»<i,26. 7 nin<0SUi|i^J-C3:>S 1 3 
. 4nmS:g|v^;t2 53iwn]JilTC-mtfJ:v^. -f^r-b-fe. Ufic^J: d'Srafe«:R)5±-r«> 
fci^tCJi, JiaK«<0«Sfigtr-yf-3&<2 5 3 nm&.TTf)iZtifint LV\ 
[0255] 

S/c . ±iS«0ittB8T'»4, A = n P<ora^Ci3V^'C , ASr400nmi: Ltz/>K A 5rlSS 
SS^g^C I E3&»Af3J<^BOl8a^'& '5:V^»:gfc L-C^*TV>* 3 8 0 n m L7t«^ 
izii. afe-r&fe*«T«J^|-i:-tl>7ti6<OfiSifee-y^<i24 0nmiaTi:^:l.. -f^^Jt) 
, ±iaSSE®<^S«i)Et:-y^€- 2 4 0 ninJilTi:-f *C t fCJ: 0. ±ffi J: ? 5:S6?rSi^t=l» 

[0256] 

mtli. JC 1 04 1 0. Owt%, 5CB5r38. 5wt%. ZLI-45 

7 2 S: 1 1 . 1 w t%coaiffinfflSLfcism*<;5 3x;Tip:»lfl*»'^7'yi^-fflt=«s^^ 

[0257] 

±IBS-&iS^& 8 7 . lwt%. TMPTA (trlmethylolpropane triacrylate 
, r/UKU -yf-ttl*) S:5. 4wt%. RM257Sr7. lwt%. DMPA <2.2-diiie 

thoxy-2-phenyl-acetophenone) 2:0. 4wt%?:S^L. 3 ^:^-r U -y ^'-3l£^W^:fr 

[0258] 

> ;<?-^5/t#J«:3 0wt%jI-&L/i. 
[0259] 

[fl:i8] 



[0260] 
[{bl91 



[0261] 




(17.5wt96) 



(17.5wtH) 



(17.5wt%) 
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[0262] 
[^121] 



[0263] 
['ft22] 




(17.5wt%) 



(30wt%} 



[0264] 

iS*^8wt%t3t«i4mo \%\:j±X'hh^tif1^t.L\'^. -m^^^-y 
JlEtt^ y-T-S-Jta-^ ) C J: 0 3 U;^T- y -j 9 7'/l'-fflSr*-riaJEffifflOi£;*;2:0I.J©-& 
. SS«taaaEa(C.Si65*-f 7^l^JOS'J-^*«8wt%i3t»i4mo l %J,XhT'<5iHf . 3U 
;^-f y -y 9 7";P-ffl«0iaKEHA-'$tJ 1 X^JiLhC^ 0 , im\mm\,zi. ^Jta^SriaK^fiiS 

[0265] 

J: 0 . 3 u^f - 'J "/ 9 y/u-fflOiaSSSHliS ti>tzmtfi'itz. 
[0266] 

if>Tt>i,b^thiXi, -^UXy-'J -v^rtX^nX-ii. ^<7ih^A.\: y^iW9iLtz^iZ 
[0267] 

0. ^S^^t U-CO«fi8<?3ffi5T2-JB< . itz, m^1i^{&T-thZ.b<.zX*). nuxf 
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[0268] 
[0269] 

^'f 5;Ua'J?r^RJirr«>C4:lwJ:0> f]^v)V^\in^Wxy] (Helical twist power) «r 
«I*WtCf^ffl$-ti-T . ^HPfaCiaSIEBi^OlfiSf^ffl (short-range-order) Sr Stiff w i: 

■CKS+c0iJ^Sr/jNma(^5:^^'-)t fCfi5!g$-*«>i4:*<T-&l>. inCiO, 

asJjDf S C t (c J: "J , 3^S56WS:*rtt*<«3Sf SaeiEH^ - i: jS'T'^ h . 
[0270] 

[0271] 

^■ri.5)^«"&ojKifT'tft«r^. j<i-i-m (JSiuaB) ^B&at ut»±, psp i m 

Bi:mifhilh. tfi. J<i-f-m. (HfflS) m^b LXi±, PSP I MBOC|!8^$ix*t 

-xf-i^ygt-dS-^t-ctfit^. ^i-jf. PSP IMBJ^^^'|.^o^^*-^-^ (JSttS) mskkL 

{4, ^EEfdratcffv^^)^. t7tti::»-^m-^ (^^^x^--) OEi6]^fl!JK*«±#-r&%i« 
[0272] 

v^si8•g•c. a-&tt^t^> 7j<SiS-&«£. miiffiji«s, m.n'f-^j:t'(DS,itnmmi:B^ 

[0273] 
[0274] 

t'y^'ffl (cubic phase. iJSrfaffl) Sr^-r*l©&fflV^6C:i:**f 
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[0275] 
C0276] 




[0277) 
[0278] 

ife. C<^>BABH8»41 3 6. 7X:lii±l 6 l^CIilTfJi. (Brig3t(J5 
[0279] 

±aU^J:dl:, BABH8J4, <g^Jg»3&**<;6nmi:3t^«J:'9 l«fJJLht'h$< 
[0280] 

— :fir. WMB 1 0 SCDiaSSr 13 6. 7*ClJUi 1 6 1 ♦CiaTC«iJffllL^r*«^> . mSS 1 0 

s^rtt*«^-r s . •r^£t>*> . B A B H 8 jjeoiajEffifHicfev^T . ^mmimm 

[0281] 

5^ilT'«±, 13 6. T-Ci^Lhl 6 lX:iaTO{«j2 OKOiaSffiHtcfcv^-CS^LitllE 
[0282] 

BABH8^ffl^^SJg^TJ4, ISLLtdSi^iim^^h^ (01 2#HS) 

[0283] 

!t!m<il 0 3CSA-rSj««i:l-T. ffiflffl<0-O-C<f>4;^>^-?--y^'D« (SmD) 
[02841 

;5^;^^'f- y^Dffl$r^-rjSH^Be!8j®fc UTti. m.x.{S. ANBC16*<S>S. ^r*J, A 
NBC16(wOViT<4. tmmOSHS (P.21.01«3tl (n = 16) ) ^. 
ISHQ (p. 888. Tab I e 1 .-(b-^ (compound no.) 1 .-ft-g^ 1 a.ffc'^ 1 a-1 ) 



I 
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(02851 
[^4] 




[0286] 

4' n-alkoxy-3' -nitro-biphenyl-4-carboxylic acids 
n-15 Cr 127 SnC 187 Cub 198 SmA 204 I 
w«^j£b^«*)® (ANBC 1 6, -fki^ttBfi^CJJV^Tn-l 6 ) J4. 17 1. O-C—l 

n m^T 1 3t^iS[«*Sf TJ) & . *IIB©^ffi{C^^ L7t A N B C 1 6 (4*^ 6 n mf* 

[0287] 

*3t. ANBC 1 6*«;!^J>«^'-f"y^D«S-5rf±E<^iaK«itStC*JV\T, ANBCl 6 
[0288] 

Ltzij^rfX. AN Bc 1 6 5-*«5^^fio^«Ji 1 0 sizftT^-tmst vxmmx't 

S. tr*J, ANBCl 6CK4>"r, ;«..x^'f-.y^'DffiS:S^na«T3>ixJf, ttlfWHu^i: 
[0289] 

WSm 1 0 3 (ziJA-rSSKSt tX . m^-^^ ^ ax^r^ui^ a yi&mT^?>. ZZX 
[0290] 

m^B-7^^'x3ji-7ji,'^3>(0Mtiimt Lx. mm, tmPf:»M4izMm^tix\,^h , 

^^-r-f- -y f^m&fS Sr^-rif — * h a t: -y fSft ( ^SS&(mm& ) t-* SPentylcyanobSp 
henyl (5CB) i£5-fe;l'ffi?r^'J:t hotT-y^'TSS (lyotropic liquid crystal, 

iSEte^J^S, ::thatr>y^iES) fftSDidodecyl amfflonium bromide (DDAB 

tLhmmi:^Lx\>^i>, 

[0291] 
[0292] 

^Lx, ±si<7)fs^-^m'f>^j:&is.mz^mmu'rtns, 5CBizm^mi}^*^^-t 



(48) 



mmXri&Bl {f2tm-M3(ffrk) 



-rSJSfi-T-f i^nxv;Ui^3 yvt>iUi, *S^SO«s«JB l 0 3K«A-r*««i: L 
[0293) 

ffiasr sutc-r stot-ra. ^/.:. ±ie<^#soffl t a . m^eiin^ fc m^mmm t x- 

[0294] 

mm^mmx'hh^mismnzii. ^■tjuni:^-ti>mmti^S)&. man. 

[0295] 

) ««S-S^-r. ^Jt, ««S5-t;U«0-9--f XJi, ^m^]:XTX'f>^tz»>. %'m^^^i&X' 
[0296] 

3\,ziix-ti>iemtLxmm'ri>:Lt\,zi.*) . t-t;U'fflS:s^-tU7rhotr-y^'?Ka$:fflt> 

(0297) 

aJt. ^N5l->'ttlSLaSSttS<J'<V^'X-f-U>'^'U3-;l'-KTi^^UX— T^^P (Pentaeth 
ylenglychol-dodecylether, C, 2 E5 > <^7ii^^iZii , 01 5 tC5^L^>: J: d 55:. :^;ff> 

S*«^tT3te^*e*«!^-ti). L>t*«-:>T, >t.1?>'i'*ffl^'fA--t*y^'ffl«:Srry ;t 
h Dt: y :7}8EfBfe . 2|s«^^i5<0«5flJB 1 0 3 CStA-rSJSfJt UT3iaffl'C& i . 
[0298] 
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[02991 

H-ri'^l'X— 7=-;U (Pentaethylenglychol-dodecyl ether. Cj 2 Eg ) 

JiEiSEIICT4<0iS-&i:igai. ±!e<0ffiaia«a^|fci^5:. 3|s:aS^5gg^?«3Siil0 3tC« 
[03001 

[03011 

mnmey 

[03021 

>- H U *aS^a^?MI« 10 3 LXafflT* 4 . 

[03031 

?SjICJB 1 0 3Cf*A-rS«E«k LT . ^f-y ^'y/W- ( B Ps „ ) <a?r5^-r^HP*» 
[03041 

;!^y^'f--y^'-7'yp-ffi»±. au^-y-U •y^'r;P— iisv^^t«-^tt<^fi^^t^■*t•c 

'ixmib^t^^^ij^^z^zbt'thfzmz^tm^, %-n'&.^^-th. i-oT. 

:^^^f-y^7';u-IB^^^H='*»'c»^r«.«eSr. 2|s«^S<?5MfJl 1 0 StcftAfS, 
[03051 

TV^6FH/FH/HH-14BTMHC36«J>6. iO^trtttt. 74. 4X:-7 3. 2*C 
T'BPs„3ffl, 73. 2X:~72. 3X:T'BPs „ 2«. 72. 31C~72. 1T;T*B 
Ps m l^inr^. 
[03061 

tfc, X;.{^f- y5'r;P-fflSrS^-r«ESSrfflv^|,lS^l3H, a;^T-i; •y^'T'/l—fflSrTn 
-r«E®5-fflv^l.«-&t H®. 7'/U-ffl«0S«?RStiS«l«^?'^ti«SiStr-yf-{i4 0 0 nmJJi 
TT'S)SCi:*<»iL<, 3 80ninJaTTib6C:i;*<J:'5iifiLO. S (b CiStSt -y 
{i2 5 3 n m«T**»* t < , 2 4 0 n marHfiX 
[03071 

7Mswtzmmuz<^6^j:mnxS)r>xt, s^-ft^. TKse^wc ^?L««!^«t. 
a5^i=^icjafflT'^6. mtii, jjeL/cJ:d^fSi»'^'f-yhv-:?. y/u-(WJ. at/ha 
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10308] 

t0309] 
[0310] 

[03111 

«SS 1 0 5 i: B&R18Cl<om-^*fi&^4 C tc J: -7 T , * 'J -SSHSrlgfP 

$■^TV^f^. CittcS^LT, 2ts:||tSJggstr35i>*»4S5^gJi, •f-:S'ft-?«SEi!>[lIK*JJ: 

[0312] 

016(4. 2^||«0»®C*>*»6«S^S<O«SB&fflBitS:^-r^BB!aT'«>&. ^irfcs 
[0313] 

S«l 0 l±iC, IEi!j|£lB81iJSl4A*}J:l/14Bt. a^JSl 1 QtSr^^-^S 
4AtJj:l/fl4B5&gi«l 0 l±t3|ft(t'i>ixTv^l.*^ c:mcBI2)tc7)-C'«^r<, 1^1 
[0314] 

lit- =8-^<i-t«a 1 1 1 t:it3!5-ri.1^«Ox-^'m-^ia 1 1 0 fc*^tt <i><iTV^S . 
BSjSt-«>22|i:<0^^-^l 1 1 i:P?8«-rS 2*<7)r-^'^t-f«l lOCCi-^T 

*ai€:«fi£-ri> J: ^ t::=5r-9T v^S . 
[03151 

i 7t . 12 1 6 (cs^-r i ^ c . «-^ti#si 1 1 1 <^^«4S« 1 0 1 co-iaai ( 

IB) -ewSttSJttMS^l 0 l<OlBBJig«&«lSl 4 Bt;^®$<t«.^«cm 



(51) 



#ra2006-343697(P2006-343697A) 



fc, «'f-^'fi-^«<io-«sta«i oi(o-mm (la+iW) izm&^ti, ^ cornea 
mmi 1 0 1 ^fsmmmi i AAizm&^tih^mmm^Kf^^^htSiiSLm^msi^ 

t0316] 

«tsii3»r6i 7(cLT. s«ii 0 1 tiiiimm^ti. imnio i j: o 

t^oTi^-l). S«l 0 lt=*tr«.««l 0 2i0lll^{i. i^:K10 2<0igiIlCJ^ 
&^tit:'>-Ji^ttizXr,x^j:^1x. ZtDi^-iUWiSSSLl 0 1 . S«tl 0 2 oiSKOiliJS® 

1 03 5rfllfi£-r«.iiS (tmmiw) $-ft±-rSiaflt3RiaTV^S. 

[0317] 

^tJ. ^S^^-l 9 ITti. T-:?tiffi (M^IE) 1 04*«««1 0 1 ±{Cifttt4>ix 
S-:*r. StfaiUffi i4 7*«S«il 0 21IS(;l5{t4)n-Cv^|,. r>A*). aStSi 

10318] 

01 6ir*-rj:-5t, 4s-B%fitfi (as^ai^i 9 1 > i^ji, v^^sg^t ut<?d 

TFT (Thin Film Transistor) 1 0 9*<(ii'9<tTV^i.. TFTl 0 9<0Hl"f >-®Sb 
tCtiir-i'lSil 04 (01 6-Ct4BK^1i-r) *^i^$<l-CfcO. TFT109C0V-;^ 
WSiiZli^-^m^Wil 1 0*««^$*tTfcO. TFTl 0 9<oy-h«ffitCJi^i«g-^ 

iB»)IllSlJ!>»<>^ii^ 1 1 1 ^^UTTFT 1 0 9<oy-h«flitC^aEfi-^ (®E) 

-f-LT. C:(?>^lEg#CJ:r)TTFTl 0 9*«3j->'S*tSt. WSiimJ^iA 

1 4Aiz^x.htLtzT-:!^m-^wm^m^p>T-'}'immi i osr^n-uTTFTi 09 
<7)v-^igfficttj&s<i«>«««-t (mE) as^^ 1 9 i<?5T-^'mflsi 0 4icfit 

[0319] 

tfcmi 6*c*-rJ:dtc. -f-rfSffil 0 4i:. Uejt^Efi-f® 1 1 1 ^izmiStth 
^aEfi-fSl 1 ihtffyfSliZii.. SS«4^^ («fft^») 1 2 1 him&^tli, tcti 
. ^fi#i^l 1 1 at^lEfi-^l 1 lbt{±, "f-^^l 0 41S:m^■C|iiT4.^^T 
V%S. ic?)^?gfi^-?^ 1 2 1 b(i;. TFTl 0 9*^X^ ••/^■ri>t&> 0lJ i. {f •t'^S^tt 

( T- rJ'IBESia ) tcJktr 4 y- h^mc^t<0^i:mm-i> J: a < «tg^5r*f 5 
J:-5fc:^roTv^«>. 5r*J, ^£©^1 1 1 bt4. mi eiz7jkLfcmsinzmntrh^<i<^m 
f^fOT-^J'Wffil 04'>sOi«l6«-f<0ttJ&-£-»J»(li-St>«0-C*i. 

[0320] 

tt:. 01 6tc5I^J:^tc, as^^-igi-CJi. 7'-^'«ffil 04i:^3tm#lll 1 
1 b tola*, fitaai^l 2 9«:^fUT«^LTV%6. 
[0321] 

ffitffSH'l 2 9ti. -f-^ft^mi 1 0*»«>OB*«(t#*«TFTl 0 9S::frL'CT-^ 
mSl 0 4tC«IS$iX^cieiC. aS^Sai 2 0<^lg?5?r. *2Eft-f«l 1 1 bSriitT 
»:«$-ii-«>n:«»<ot>ot'ft'3, ^SSfii 2 Ofc:^ftta(i-^oTO!>*<SS («S) S 
<l^t^J:ai=-r&t><OT'ft-&. -r^rfc^, ffiaa:3R^12 90fi«tffit4, f'-:^«ffil04 

tctt*&?*tJtBfttafi-t*- 1 7^'-A^la<^I^^c»m^i^S5t^^><ofiiCi6«Si^Tv^*. 

[0322] 

a. ±.mLtzmm^<^iSUZ. TFTI 0 9*<3r7U^>:[SlC. TFT10 9**^V$<tTV^ 
^fflia+C-J'-^lgffil 04»=ttl&S*ty;:f?l!Slfi-f-S: 1 7^-ASIifa<0faSfilS-ti:2.«Sfig 
IX^^tzijf, mSM^ 12 9 ^SttnrC i: J: 0 . -e-coJ: •a ^:Saaig««i!'^U;t t 
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[03231 

[0324] 
[0325] 

icOBtcSrrJ: 3 ^Z, 1 0 1 iztUfhmMm 1 0 SfflsOEtC. ^Efi-f« 111a 

(m^ms 1 ) **jefi£$fL-cv%^. tfz. Bsiaisrttc^^fcfi-fisi 1 1 atiii-<o« 

«*»i?>^&ie3tBll2 8 (SHUigl) **J^J«$ilT»-^&. i<0Jg3KIRl 2 8J4. -tOi 

mzm^^i^i>m^^<o^^mi^mi)^^>^Jl:i>^s.mm'f■l29^zmil oi^mLxxst^tn, 

[0326] 

^m-^l 1 1 a*jJ:t^3g3tKl 2 85-S5J:-?tc, teSiHl 0 6*^B!t$ 
ixTV^S. C:<0ite»fl9l0 6(4, ®iE«^l 1 1 afcfiB*^*7'-:f«#Sl 1 O^Ji 

fsimm. «8!E^sTFTi 0 9wy-Mfe»aB. aa^tss««ss^i 2ibosiii 

f*Mt LX<r)tmi^-ri.iidtz^j:'^X\,^i. ^xH. f&MUHtl 0 60tt«{41$t=ISS$iX 
[0327] 

a 1 7 (c^-r i ^ 1 0 1 os^j£«a:^rS]*'^>i.T^M#ti 1 1 1 a tga 

-rSSC^i-Wi, ^|i5i«J«l 3 l*<mSixTV^S. C:<0^«:ffll 3 1{4. CT;l{f a-S 
i 35i»<b^:S i M : ^ffi^Stffi^tt^^ ^•-r^i^■r^^t^v^) iO^ttsJf-CftS. 
[0328] 

*7t, Cl^Oit^tfeJil 3 liO±®«4. h'lx^v^l 3 2fcJ:l^y-;^®El 3 3*< 
jefiSSixTfeO, ZtHzX^X. ^3£fi-^l 1 1 aO-fiSSry-hm^t-rSMOSS 
tfJTFTl 0 9*<fll«S*lT^^6. 
[0329] 

i/c. s«ii 0 i<7)msmmsi-^m^t>Mxm^mi 28i:ag-rsst»-ti{4. ^Nii^s 

JBl 3 1 t|3|-«i0«ipl*»/a^r6^*«l 3 4*<?gffi5ifC«.^4. ^r*J. ^SUSJgffirrti 
, ^«t®l 3 414, TFTl 0 9«0^SS»;il 3 1 t-t^b^-r>X'r—fm^&il 1 0 

<omiii$t:im$ixTv^i>. ztiii. tmmi 06tk.i,<,zmm^m<omt&i:mt 

^•^htzibXlbh. tfi. jg5t)Kl2 8±fe:»i«S*uti|iW«5i8134<0Ji1Btc{4. -it 

o^ffii 3 5. 1 3 6*«jgfig$nTv>&. ztiizx*). ^t^misAtr&wtimb-rh 
tmmf- 12 9 *<jBa$<iT V . 

[0330] 

i/c. TFTl 0 9coy-X®8S13 3, Hl^-f >'mSl3 2. *J J: VfitaSRi^ 1 2 9 
O— S^rolSSl 3 5. 1 3 6{4. t^mi 0 6 ±izm&^tli>T-:S'iU^mi 1 OfclSI^ 

icm$^i«>j:dtc^oTv^s. -f^iD^), T-:^m^i 1 0 (^mud 1 ) ^m&-r 

hmz, "f—S^m^l 1 0«0-gi5S-i|iS|(*:/ll 3 i<o±®twtT®^t$-^Tm-r4c: 
ttCiO. •e-<'D®^£a!0— S8A«TFT1 0 9<7)HU"f X®E1 3 2i:LT}g^SixS. 
7t. HW-^ >^1 3 2i:SfHS-ti-CJB«§<xA:^g«<y-;?.fE«6l 3 3f:=5rS. 

V T-^fg-tiSi 1 0 mmmd i ) im^-r^mz. ■r-rj'fi-^i i o^Tj-scsriti^ 

«tiSl 340±BDt:S-C-S4S-ti-C?g«-fi.C:i:{=J:'5, -?-<^S«ta5£0-aJ*iJiie^ 1 
35tLXmA^tii>. tfc. CKOtSSl 3 5i:Kig$-tf-CJ^^SiaJt«ffi*<S851 3 6 

[0331] 

KcH, y->5>18«Bl 3 3(4Sc3S<?>f-^'mfiSl 0 4i:«^$fll>t,<^)T\ -eo^gSaJSr 
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mis stif—fw^i 04 ts^$astoT-*>o. ^<7>mm&tm^-tht:tf>, mm 

[0332] 

I I bti«gisitstox'«)0. -tffymmsiir^m-hfcif), wmm^i 1 1 

9t3t>»tSHW>^13 2, y-x®fiBl 3 3<0itig|«:®l 3 1 i:<^®, *5j:ir, 
ffifitS?^^ 1 2 9 tCfcttSfSfiS 1 3 5. 1 36 <Oi|i«t«£« 1 3 4 t «0|^®l=«, T^tfiiRs** K 

(0333] 

0 , 1 3 K 13 4 ^Jg^UT^rf^^ -5-<:^affiC^*6tt*^H-r$iX7t:Bim 

<^ua|m««^Jg«U. HW'fy«ffil3 2, y-;^^13 3. Xt^mfiBl3 5. 1 

$ ft/^i^WlSr X -y f - V^^r 6 i i: tw J: 0 . J:^ L/c«l« t S ixT v ^ & . 
[0334] 

i<0j:5lC-f-:J'ff-tlll 10, y-xmffil33. 1SS135 

. 13 6*g»fi£Sil/wSffil0 1<0*ffiC«i, -?-n^>SrS^<J:pt::. TFT10 9i:!t&« 
Jil 0 3fc:ftA$tiS«S (Si11tt?«!l«> t<^iI3S<0«aill*«(ti3t«)^. CTiJf S i N 
*><9'5:4«aiSl 3 9 Sr}Bfi£$itTV^4 . 
[0335] 

-tUT, CimaKi 3 9t::»4. TFT 1 O 9<^y-X«fl51 3 3tC*J(tSJiiSffiffiSB 
<7)— gCSrJ5aj$-ti-|>Jt«603>'^'i? ^Sg?-1 2 9<0:S-m851 3 5, 1 3 61: 

fc{tS±iB«-ffittSS<0-S5f-Sai$-«i:«.JtJ^OrJi^^'^'h^>-/I^, ^fi^tll 1 1 a ( 
JJeTFT10 9^iB»S-»i-S^Efi#fi) . T^E^i-^l 1 1 b (^£fi#fil 1 1 a 

[0336] 

^>'5:-S3®H^'Ox-^'liffil 0 4*iJ^«$nTV^?.. CCOr-^'^fiS 1 0 4Ji. TFTIO 
9 &IBI!>S-ti:«.^3£ft-^ 1 1 1 a<0— as. fcilf. jtSff-^l 1 1 aC^-ri.^Sc 

I I I b<o-aj*«3 J: dtc («« 10 1 tnwmmk-nnis'h^xwm.-th i a 
{=) iessn-cv^s. t/s. c<7)^-:J'iiSii 04i:^^#«i i ibt<7)fa{c«, 

SHgl 3 9fcit;f|ffi«i:ll8l 0 6Sr^S«slKfc-r«.SaS*^^ l 2 1 b**fllfi£$ixTV^i, 
[03371 

ih^Z. iOr-^'iSffil 0 4(4, «aiil 3 9t:*Jtt&TFT10 9<0y-xmffil 
33<^--%^nX^^hti>t)<n-3V9 7 h;h— /UtJitffitSSR^l 2 90«ffil 3 5<D— 

T-rJ'mfiBl 0 4J4, TFTl 0 9«y-;^«fi51 33i:«^$iX, i^. »t5i«^ 1 2 
9cO-:)r<OS«51 3 6i:i$e!$ixTV^*. 
[0338] 

ff.iIMl 3 9(ctJ»tSS!3t«^l 2 9<^mSl 3 5<!0-2i5f:S{lS3-»i:S;^cJ^<03 
h*-;H3J:t^^ft-^l 1 1 b<0— SB$-lia5$-ei>3ti'X^)3>'^;'h5f-/l'* 
a-5 idf:, ia»ffll 3 7*5}gB!t$*l-Cv^4. C:ixtci:9. E^JSl 37<4. ®«t^^l 
290m®l 36i:. ^^-^1 1 1 b t S:«^UTV^^.. t^H. ClOiEISiSl 37J4 
. T-:?®fiEl 0 4fc|iIl:.«)pJSrfflOT. T-rJ'mSSl 04 tlSltXST'Je^SitT t> i 
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[0339] 

^h^z. wOiaCr-t^Sffil 0 4^*^B£$il3tS«l 0 Koaffi (%fl/ll 0 3 
[0340] 

-:i5-, SKI 0 2<otmii.!mm<^mizii, ^mmm.mi:m'r&x'D^zLxy7-y:p-7 

[0341] 
[0342] 

4 7i:os^=filaf^^t•cv^l,^g|tco^3a^€:^|J^l-rl.t<o•c'fes. ^r*>. vK^wwifli 

1 4 7{i. mta I TO^rf <?:^^i^*>/s,!5:4. 
[0343] 

$<bic, w«0idt=Jtf6l«tgl 4 7*<}eBSt$iTy>:^l 0 2<oa®{i«±, **|filSfiil4 
[0344] 

^Tj^R^ 1 9 1T{4. IMTSl 0 TI20fli^«:JaTtC5^-r-ii'aibT'fi 

[0345] 
[<li25] 



[0346] 
[•ft26] 




(30wt%) 



(40wt%) 



[0347] 



(55) 



1$W2006-343697(P2006-343697A) 




(30wt%) 



[0348] 

.icDS^tc. (M-^t^) Tt)?>±Miit^Ai}-e>^^i,4t-^^ 

(«lfc(-><^> T^UV-h. S^^t^) . feiV. «^«r3ffiat:tfij-li-«7t4r>oBB 

[03491 

01 TC^iat. S«l 0 l*Jit/l 02<0, «jir®l 0 3ffl!|e^iBi:{4R*t 
l/f 1 0 80ilJRWHii:vH:il3£LT*5 0 . S 4>tC, <i5t« 10 7 *5 it^ 1 0 8<0©lKW*« 

«>. . . • 

[03503 

tcti. ±Mim.-^meomxii. mtis. aT<oJ^oizniytih, mRi o i*j 

itXl 0 25^. r7;^f--y:7 t'-XI|co;?.'<.— -9- Srtn-LT, W^cora?^ 

[0351 J 

X-th. iiT. 3JSa^*^-7-<^i5s2rafi«iO. 0 5wt% JJLhl 5wt% 

[0352] 

«o-fe;t^ imTrm^f- 19 1) C^^-HaSrSSStt-S. diitzi 1 0 3l3i4A$iX3t 

*IIJSJ^!BT«, «jir® 1 0 3tcf*AL/v:«E«*««aiffl*S^U"CV%S«JB'C. JtS-^ 
[03533 

CKOidK:, «»eJgl0 3CStAU^c«e3&«JKAffi?:S^L-TV^S«!iSX*{4, 
*3(t-l.ffl[ft>Hf-{4, lill6||i|{::SfiUc9t'>'^^<0j^®Srg{t. ^kTv^r^C^a-oTEl*] L 

[03543 

nm$}^MJ:j&&<^iS& (fflSB^iaSJ: 0 tij-rj&H^Si^iflK. fit itf + 0 . 1 K ) C 
MtEffil 04 •■14 7ISItC®E^9«nrr«ikfc:J:0. !Bj«® 1 0 3 Oi8ia^A«S 

■ftrs. ■r^j:h-h. wsmiosizmT^Ltzts^ni:, ^smn<om^n-mi3^<7ytm^ 

A^*)h-riiHZ7S^'^iaS[lzWi':>Zt(,zJ:-:>X^Fym^tL. il®851 0 4 • 14 713(3 
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[0355] 

sixsA^«# (jtaiEft-f-) , 3€3i«t-^«i 1 1 hi-ftLxmt^tihXfjm^ (^Eft 

■^) .-^S^SSSfil 20 (t-^*^! 04i:*tr6jm«S14 7tc0fa) (:EpilD3<X?.^S 
. (je*<0«5^^ (ffitn;^^ 1 2 9*5 J: VWSSSSg^ 121b S:fi|;t^rvMa^Hi^3g 

[0356] 

wCOatiTir^JtdC, 3^«^1 1 lateJi. JtBtat 1 tTFT 1 0 9 fe3i->'S-fr4 
^fi#*<A:>j$ti.i.. =5:*}, iOJBISIl i:, -t<r(:a<«BISI2 1 

[0357] 

Wiat 1 CTF T 1 0 9 ?-^>'$-ti-«>5tSft-^*<A:'] $ixl. i: s ti, 

iZSHttzmZ) iz^n^tii> (*-;UH»Jia) . ^^:i?^5>. T-^«ffil 0 4<0«fil[(4. 
[0358] 

*||ifi}gJB[fe:*»*»4«5««^l 9 lT(4, ai^HB®*l 2 0teEHtlDS<l*«E{4 

B#0<OJSafctttC«SiJ'^U. Miat 2iO|!FT^C{Jt3r0tC^rS. C<X«, gJJt^^l 2 9 

[03591 

zff3Xdiz. «^^i9 i-C'(4. mTT^&i 2 0izma^tiimsif'. mstinz 

4. CintciO. T-5'fBffil 0 4Cfl^»&S*ut«i»ft-tl::jSi:.!^^SE**S^a5SSl 2 
[0360] 

01 8 ( a ) J4. 5Ccft!3t»^l 2 95rSlt'5:V^iS^<0:S.a^^JiSl:t>ft&iW 

s<o)E!s=»ii5r^-riat'j5o , 018 ( b ) ii^tmmtztf-A^i,^^^ 1 9 1 cr>mm 

^mziHfi,nm<OlG§i^i:ir:Ltz^=yyX-'h&. Ztit:>ff)mi,Z7r^^^ l,Z^ 

1 9l(^Xdt. SCiSg^ 1 2 9Srift(tSwttciO. l£?S>2SSrrai±$-ti-6vli:*<T'& 

4. 

[0361] 

^rfc. *^IJ6JBSST'{4, gfiifR^ 1 2 9Sr, -f-c^ffittS^ 1 2 9^*0®iRlcB!fit-r4 
mm'S:fSmtht:ib(r>mttE^l 1 1 bfcetSL"CV^ft*». ^i^(=IB&t<0T'^4'SrV^. 
mtii. ^3g^ 1 2 9S-. -f-«Oj£!3i5il^l 2 9?r-S-tfBSK5:fBl!rt&?ty>0^ffift#t8 

1 1 1 aCS^LTt. JjeL^I8«i:«»^«<^«»m2:f#4Ci:*^r&6. 04 2(4, C 
<0^(nm7im^l 9 l<O^fiiSK0T«54. 

[0362] 

it:. ^iimmBX'li. I&tm^l2 9(0it!tmt LT^MWi^Sl 34 2rffll^TV^4*«, 
CilfcISS t«0T'{4^o. itigj*® 1 3 4 2:fflv^S*&t=t4, TFT 1 0 9n^mS 1 
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[0363 3 

0 3 t:itixmj<^ymL 1 0 2mzn^'m&. 147 tm&^txxa'o , ft©® 1 0 3 cs* 

0 4fcJ:l^«ia]mffil4 77!>«mS<X'5>. Lfzifi-^X. ^ftSJi 1 0 SWi, wmS(c<):-5 

(c^rl)*<, x-^-mflil 0 4C-«3{)««8!§ix*ffitii:#^ 1 2 9Wflfi«Sr. SiffeHiffil 4 

7 «)S i»^{4Jt{fiimfffI^l;S8E L-C t, J: v\ 

[0364] 

•y h^ST r fc tcjei:.felB!!J^i#Srfi«&-r-5 J: 9 (c LT t J: (-^ 
[0365) 

(0366) 
103671 

J:d^rffi^WH<0^t), 3HPFFi: SHPFFt 7HPFFi:<iOS-&% ( 1 , 2->'' 

'N:Hfi^;|/] 'Cy-tfVt, 1. 2-v'7;UJi-o-4- [h7>';^-4- ( h5>'>«.-4-n 
-^yf-lVl/'^O^^i^lV) ^y-^yt. 1. 2->''7;U:tO-4- [ 

[0368) 
[0369] 
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ztizx*). i^'f-S)h\'^tm'^<^wmtmizu-i':^i^x., tft^mimm'^-^hzt 

[0370] 

Z(OJ:o^xm'Stl.X, mH£. BHPFFt 5HPFFt 7HPFF<75S-^^i&fflV^ 
[03711 

UeU^idlC^ 3HPFFi:5HPFFi:7HPFF<7)ii-&5^(i, WftS^tt^^'^m 

&mmx'$>i>tzif>imxhi>, -r^r*>^. mmmmaco^^znye^vjiz^ijmiri-t, 

[03723 

Mmm^mii'9'^mmimmzitim^m:^itt:m-WL&smizmmL^t>, n 
®i 0 4 • 14 7^tcmifi5-a«nr^«,i: , ^(^fmyiittm-tmmiz^ij^^t. t/t^m 

[0373] 

z<r>xoi,z. ±Mi(nmm.<r>m^sx{i. ^n^mttthzktzx-yXiit^wj^iSLi: 
m-m^^izmtfi^t. ismtntii%^-rh(r>x\ fi»5:e«5^s-ifawfc3&<r&&. ^r*j. 

fiS104 • 14 7St;9niirri.mff (S-S) i:jSjS^t<OBII^^5rrfflEi2ja^fti»{±, 
[0374] 
[0375] 

ifc. ^S^^ 1 9 lT'{i> S«l 0 mXX/l 0 2$rX?5xS«T'«l«U^*\ Clil 
c:*itRS«Si%6t>WC't4^r<. ffi«t=KS-r<Xtf J:v\ Sl/S, Igffil 04*5J:t^l 4 7 

[0376] 

«41ti:IS^^*i&t.i?)Tt4<fV^ mtfs .-Ky-f 5K^ri:'cO^^KTft->Tt,J:<. ft 

v^i,ii^{3j4. gsttLtte^Kyb'^/ui^y-t-^-hSraFffit/sa. uv («^hta) sasi-rii 

[0377] 
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[0378] 

[03791 
[0380] 

. fi^14{k-^W^«±, 0. 0 5wt%13Ltl 5wt%KlT<OffiHl*3T2fe*.14:**ff 
[0381] 

r<«IiBtc. «ffil04*}J:lfl4 7, Ei^iMSrJBBltU. S«E1 0 1 fciVi 0 2t2fo(tsm 
fiSl 04l3j:yi 47S:JgB£t^v:iBi:«iR**ffl!lW®(=«3K1gl 0 7fcJ:i/^l OSStMO-^ 

[0382] 

^19 1) ^/UrJ'-SrfiSOf+ftTtSRl 0 2(Kl) t^h<nn% (^^8? 

»r i: H:^ * ^: A 5 t T L * o . 
[03831 

-''^^^/U 19 1) coSfflS < TFT 1 0 9 5rmU3tS« I 0 Iffll) *' 

3Sa, TFTl 0 9^fifOjg3tSB*«ftS. C:it<9<^SP^«, (SBfl^t^) T'Jg^ 
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::t*<T-#^rV\ iO^iib. ^aSS, TFTl 0 9<OgBX0«ait»-«±jg3^aKTli^ 

[0384] 

i*T.4>0|8]aSc^j!l^-r*fetf>(2, jS3teS-««10 1 (TFTl 

0 9im^ i^tzmwi ) oatij^^-r htb\>\.z. rs>hbs<os« i o 2 ^>ii3t t j: v ^ 

. wiiCAO. TFTl 0 9 (;^'f . yU^-, jg3^.^ri:'«:^ 

[0385] 
[0386] 

[0387] 

01 9i±:^ms(immi,zi3^i)^i,m?msi,zmx.ii>ixi>m^^i 9 2<^im^i^(omsim 

*»S^^T«-?l 9 1 fc, gSifg^l 2 9^7)«lBfc*^^^:-5TV^*. lli«yg®2tc*> 
*»6a^^^l 9 Iti. HI TC^L/^J: ^C. ffiSiSR^l 2 9j!)«. S«?iB^:S-r6)*»<3 
atjgJfeBRl 2 81:fia'r4J:^»cmS*iT<r^^. ZtllzntX. **ifi»H8tC*»3&»4 
1 9 2{4 . 0 1 9 CS^-r J: -p S«[®ffiia:fr(6]*''o^-C^fl-^^ 1 11 b t 
ae-rS(it{lt:}BJjlt$ilT(r^&. ^SEft^l 1 1 bti, BSS-rSHjg^TFTl 

0 9 SrSBUrf •) . JJESUtSS^ 1 2 9 S>*tfli«<OT FT 1 0 9 
SrlBift^itS^ft^l 1 1 atJi. ^M®^OT-:J'«ffil 0 4 ^$'5^Tl§5«■r■?. J: 
3^2i^§^i^TV^5. ^rfe, ffifitS^l 2 9<0-:^r<omS13 5<^T-:^'««il04t<0 

se?, tjj:i^. flfe:^r^omflSl 3 6o^<i^i 1 1 bt<omwi. mi 7<^j©^fci^« 

[0388] 

. ttz. 9{4^SE<i-flSll 1 1 a • 1 1 1 b*iJ:tX-f-^'ri#IS 1 10-1 

1 oi.zX'ixmttifzmmmmf*^ (m^mwi) izm&^tiiztii^j:v^i)^h. mam<^ 

[03891 

^rtJ, 2^:^S6J^®K:*»*»i.S^^l 9 20^13880(4. 01 7 l,Z7riLtcmm&m2 
C*>*»l>^St3g^l 9 l<^»flilHlBHt«»ir^Lv^. tztdL. *llfi63B®T<4. l£!Jt«T 
1 2 90eiitfi»4, -ttO^SB^l 2 9«r#tfii3RCBf«-r4ii«<0^fi-tei 1 1 b 

(Ttmmzxo^-ri. 
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[0390] 

j^fi#i»iiib mn-in (lara) <^«^6«-^) . ^ft^i i la (mn^ 

!!ttt?rl7^-A«aia<J5gg^T^L/>:i?'77«, 018 (b) coipt^^rl.. a:^; 

1 9 2^coA:^3m-§-80g; *j il/^Sii^^^l 9 2i,ziHi!>^im^M.l 2 Oizma^ 
ix5SE<o«!Bttia4 1 <0 J: a t:^:& . 
[03911 

tfc. :^:^mmTii. &mm'^l 29^, -f-c^SStSg^ 1 2 9Sr*tfiii«(wl9!|S-ri> 
B5R^iBiir^l)A:46iO«3Em#igl 1 1 btc««5LTV^?,*«. iir(::RS?.feiOT{i=SrV^. 
Witar, ffitit^^ 12 9 2:, ■^<mMm=F l 2 9 ?S:-&tflimS:ltil!rri./c«^«^lEffi-^^ 

1 1 1 aCSgSt-Ct. ±ieL/^mi:|SI«<^l«a«2ri§4v:t*«T'&l>. tcH. CKOii 
■&<7)«-H^<iOWlHlKia(i04 2 CO J: 0 1:52:6 . 

[0392] 

ZtHzmhi><OX'ii^j:\f\ ^l^flsSl 3 4i£:fflV>41i^t:Ui, TFT 1 0 9<0^«s® 1 
[0393] 

0 3 5r^l-tTfl!J:^r«0»K 1 0 2 IBItcStri]^ 1 4 7 AW^iiTiJ 0 , 1 0 3 C*t 

LT. 4s«i 0 1 , 36^1 0 2<^)S«wcitUTaa::6-i«jos#*EPinrr6«fi£trov> 
xtstmtfiifi. ztiizmi>i>(r>x'u^\>\ mm. mmmitmnit. tsmaiz^ic:f3 

m<7i^^i:muthm&tLXhJ:\'\ Z(r>i%^. mUi. S«10HB!)l;:r-:J'S«Sl 

•ceK&D$ti.&«*oa*>. #«fiii 0 1 . ««i 0 2<'ymmtziitLxmw'^^m,'»iiz 

[03941 
Cllfi&^}Si4 3 

«7)v^-rit*^Ti}iBBUcsmi:iai«<o«si8^«-rsa5«cov^Tt4, iit»^t#L, -eo 

(03951 

02 Oii^^Mmizi}>i}^hWr^Mizmihti?>^^'=f- (mTn^U-'l') 1 9 3c^l 

mm^<oimm&i:7fctmm^iiXir^m^Bimx'hh. zcowim^i9.3it. 

1 2 9*5j:t;fS«SS3R^b*». ISS»-r*H«<0^lEfg-*»l 1 1 bTii^j:< . 
Sa»l 3 8^cSg!^^^TV^4A*<. HJfi}^® 2l:*>*»&a^n^^l 9 1 *5 il^^ifiJ^® 
3(i*>*»S«S^^l 9 2t^^->TV>*. ^rfc. w<0Sfiiai38 (SSJBgDti, 
«-^fi#«l 1 1 ( 1 1 1 a, 1 1 1 b) fc|5|Jifc^:r)TOi. 
[03961 

02OC:T^L^J:aiC, SaSl 3 8<0±Jltc<4, ffiSKl 0 6fcJ:l^«ai!Bl 3 9*< 
jB«$n-C*iO. $<5l::-e<o±JStc«i-f-^«ffil 04*«JBtt$iiTv^6. ifitiO. 
SfflKl 3 8tT-^'mffil 0 4 tcOltim, jaSffil 0 6*iJ:t^»aiKl 3 9«-8Sm* 
Kt-t«.S«Sa«^-l 2 1 b*^«SilTV^6. 
(03971 

ia2oc5%-rj:atc. s«i 0 i<^^as*r6)A><bATSffliS5i 38tas 

■rs^i^tc. a£ta«^-l 2 9)!>«je«S*lT».>6. ttz, mm"?-! 2 9<0-:^<omS51 3 
5<4, ftSKl 3 9^^S^t'^►i^/C3>':J'^'^5^-^^2:iiL'TT-:^l;fifil 04t:lS«S$il 
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■? 1 2 9«. aiag 1 0 1 <^>S«EB5ffi«»-K5*»4>Jir«fi« 1 3 8 tm&thWHAiO-^lZ 

i:*<«fiL^ri^®«K:*JV^T. -r-^Sffil 04i:S!S«l 38tj6<SaL.Ti^i. 
[0398] 

<0fl5g1t14«: 1 7 U-M,m!S(OWmT^ Ltzyyyki. 018 { b ) «oi a t^rS. 
C03991 

^m^KSt^OT-li^rV^ ^a?«siSl 3 45:PBV^«.i&^i:<4. T F T 1 0 9 1 
C04001 

0 3 *^LTffi^<0«« 1 0 2ffll(C*^l*l«ffi 1 4 7**m$*l.T*J 0 . 1 0 3 tC** 

Lt, 0 1 , s«i 0 2<r>mLmf.zi^Lxmm.-n^<7>'^^imsnhmmz-y\^ 
-cwmLtzti^. :iixi.zmh%><nx'\i.tc\>\ mm. mmmtmk. mmiz^'ntc-Ti 

|9j<0«*S-6W)irrsmi:UTtJ:V\ CKO*^. mtf. S«i 1 0 HfflteT-:?^® 1 
0 4 J: tX«rfi)«SE 1 4 7 t^m^iixh . ttii><':> X . m^M 1 0 3 t=a , mmskizx o 

T6iJjn$<ii>ig#<o3^>, #s«i 0 1 , 0 2<o^^(,znLxa&^n^j:&-»tz 

[04013 
[0402] 

02 l»:4m^)S(:/>>7!)'&«^S(C(i;t^il.&ll^7 (^^^)U) 1 94<01 
®SS^<7D<iBSflifigSr^-rtRB&<8flt$r5^-r¥iiiiaT'«>4. 122 2«. 02 lt=S^L;'t: 
S^^?- 1 9 4 O c - c • Bi®<JDBr®0-C*>l> . 
[0403] 

Wrsm=Fl 94T*i. Ill ^^Jr-^J'fi^l 1 0 AiiXX/m2<7)v'~^'m^t&l 1 OB 
t. B5«-r«.2*<7)^fi#Sl 1 1 afcit^l 1 1 bfcCH^^iSSJSlc, -e^^-Pit® 

iisgtcs=i£^&«sfi-f-fii«:^<i#iai 11 at aaffis<o<>:iftffisci^^rrs^ 
fi^fas-^Efi^iRi 1 ibtu-cKSO-f^.. 

[0404] 

a?njR^l 9 4<0«-BSIlwJ4. 02 1 lC^-rJ:'3{C> ^lOr-^'^1 04 A. S2 
<0t-:?®E1 0 4B, Slf^TFTl 0 9 A, ||2<0TFT1 0 9 8. ||3<0TFT1 
0 9C*<Cli4,*trv^i,. 
[0405] 

m«DT-^'fi#llll 1 0A<4. mi<OTFTl 0 9A$r^L.TMlOx-:J'«fi51 0 
4Atjg«$^l"rJ30, Il2<0-f-^<i^l 10BJ4. |g2^TFT10 9B^^>-LT 
ll2<0T-^'mSEl 04Bi:S^Si^•r^^S. tt:. Sl<OT-:J'mffil 0 4 AfcJ:l/S 
2<0r-^'^ffil 04B{4. S!3<0TFT1 0 9C<oy-;7.-KW'^>'&:^M.TiS^Sil 
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TUS. mi(7)TFTl 09AtiXVm2<r>l 0 9 Bcr)y-hmW,±, 1 1 

aCSIS$ilTV^S. ifz, S3<0TFT1 0 9C<oy-h«ffiti;, ^tfl^Mll 1 1 b 

[0406J 

i/c. 02 2(CS^f JcolC. 9 4«±, 2tit<0S«il 0 1. 10 2iOraiC!|45® 

02 1 izinLtimmi. 1 0 1 izanh^Rl O 2i:0«feftet2»«SitTV^S. 
[0407) 

itz, mi<OT-:^«#«l 10Aj3j:t^gf2«0T-^fi-f«l 1 0 B fc^iEif-^ 1 
1 lat«0ra{Cli«i^Kl0 6*«J^«$<XTV^^. S«101. 10 2{C*>ft2> 

. P®1gO«|ft|i5i:J4K*tffl!l<0Bfc(4, -tix-eixii^tfii 1 0 7.10 8i}mti?tLX\^i> _ 

m 

[0408] 

^-LT, aSHIg^l 94«. mi<0-f-:?SSil 0 4 Ahm2<?3T-:5'm® 1 04Bt 
[0409] 

02 3«, a^Sg^ 1 9 4<OlBlg$:^-t^ia88l2T*S. ^/t, 02.4{i, 
^1 9 40«W&«l«S:5rmHHa-e*>S. JKOSlC^J: 3(2. *5^^194(i, 02 

^aai^. YH4miOT~:?fi^. Y2«Sg2<7)T-:?«-fiRS:*fri^«.. 
[0410] 

122 SCS^I-idC ^^ai^-l 9 4Ti4, miOTFTl 0 9Ai;m2<0TFTl 0 
9Bt<0Hl2^SPSSl 2 0*«fiPffir«.. C<0«^S5«fil 2 0«4, ^KOt-^^^ 

[0411] 

Wfkm'^l94Tli. ^ICOTFTI 09AtJj:tfm2cOTFTl 09B{4. |S)— 
3E(I-f-t81 1 1 a{CSf8!SixTV^i.<0T\ ^KOTFTl 0 9AJ3j:T;fSI2<OTFTl 0 
9BtcmS|-<0«lEft-^*>'A:'33>ix. ^^I.Z:^^ 'v^yy^tlt. ^LX. micOTFT 
1 0 9 At5J:i;^IPf20TFT 1 0 9 BA^itV L/i^^, ^l^OT^-rS^mSSl 04Atg!2 
O-r-^'®!!! 0 4Bi:<0(SltwmS<x4aS^SIJSfil 2 0t;i{i. mi<OT-^ft-f«l 
1 0AtJS2<0-r-^'<I-^l 1 0Bi;<0ia<O«ffla^«18E*«9«raSn*. 
[0412] 

^rtJ. 2|s:||«fi}BffiC*»**Sa^art4. Ilic0x-:?fi^l 1 0 AiJ J:tfS2<0f 
-^'«-^l 1 0 B*»/^IBl<0<r-^iKflgl 04 AfcJ:r;fJg2<0-r-^'«ffil 0 4Bfc:*t 
L-Cfi^*&$ix*«ati- ISl<7)r-:J'^ffil 04Ai:m2<0-f-:fm«Sl 04Bt<Ofa<O 
^filll*J0Vi:^:6h&<^Kil3«(a^S«itcU'r. a»^{t<0Sg^t^:-5TV^I>. 
, *5l»Bi^!B»2««>«S^tBT»4. 01 fS^U^tHlJS (^il«ffil 0 5 t=«K8«(a*«tlS 
L-. -f-^'11«51 0 4l=^»fi-fCJ5t7tt|{5[Sr«}S'r4«B£) fcitlSUT, S^SSSfi 
1 20(C2fgomff^EPiirr 6wi:3!)*'C&6. Un:**-5T. fi!*i:lRll:.»ff«TFT*5 J: 

^7r_^fi-^0fi2:ffl<.^3t«-&-c*-5Tt. fie*<o2fSoi8E«r«j««i 0 3»cei«nrt-6 

[0413] 

IS3C0TFT1 0 9Ci4. •C-<^y- h^3&*}^fS#« 1 1 1 bt=»«$*l. V 
->^lgfBi3j:VKW-<>^3!»*. '!-<i'f<llgl<?)T-:J'^l 0 4 At>J:VS2<OT-^ 

^1 0 4Bfcigei5fT.'rt%*. z<^tctf>, ^3otfti 0 9c*i:t>'L7tJS^, mi 

COt— ^'^ffil 0 4AtlS2<0-f-^'®S61 04Bfc*<£/'3 — h$iX, iiX'b^O^fiaa ( 
^eCSfi 12 0) <OlE{Stll(40 V h^'Si . 
[0414] 
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1 1 1 hijiity i:^h^mzii\,^X . miffi'r—S^^l 0 4 A tfR2C0v'-^mMl 0 
4Bt<0(a«0«{iilltcfSUJtPgi@aS^Srfi'oCi:*<T'#6. ^Jt, «*fi#»l 1 1 b** 
jJ-xk^rSttSStriSV^T, IBl<Ox-^'«ffil 04 Ai:m207*-:?ffiffil 04Bfc<0ia 

[04151 
10416] 

tftJ, El21tC5^LfeflUfi-e«4, l*<0^5iE(t^»(:*rLT, SS^SE<g-t«tCj:^T 
iE!l!rtSSII^^J«0«-HS5tC*i(tSllliOTFTl 09Afc.ttfm2<OTFT109B, 

•f-<0»:a<03R^?iJl:StLT{±fe6^i-^l 11 ah LT««g^4. 
[0417] 

Z<7)Xo^Z. =&^3ai-^lc*JV^T^3fc«^l 1 1 a^«8t6 (ii*«fi#Cl5t^«E 
S-^SSSSl 2 0CEnJirrSlSlg) i: l 1 1 h<Dmm (S^Sfil 2 0<^ 
i:Sr«»$-ti:«.C:i:t;:J:0, l2|sco^(i^«^3ECJ: 0. ± 

0 . i3(s:c^^aEfi-^<o^t J: 0 . --i3<^y^ ycommizimmis^ (mi&fs^iz 
mtfzms) mijco^^ytommtziiovixij-thztiif^ti^t^h. 

[0418] 

fi£5lM«BK ( l*<^^^t-^-C'l ^-f :^^<?)B^5rj^t-|>«fi£> X'^XWrrTh 

ftSlTpSR^ tcfflv > fefiT # n:«A«^s}(cit'^T«j«JS 1 0 3 oJtS!i||*3!»«:fc & v ^.l t t=i8 
HUT. ^SBSfil 2 0cosail*^±&<^:i«^(:t, fi!*OTFTS:ffl>r^r, -Hi- 

[0419] 

'SrJs. iJeotSfig^cIS'o-r. #^fi^tc*tLT. ii^^ff-tSCi oTElrri. 
S?yiJ<OfraoS-??lJO#BSICfett&m3<OTFT 1 0 9 C t , Slli^«^t=J: 
•CIH»r S«^?iJ<0«.HSR(=*Jft6Sll OTFT 1 0 9tiiX/m2<7)TFr 1 0 9 B t * 

mmLxhJiw z(rf^izi,, ±M<om&tv&mi»<mmi:m-ri>. 

[0420] 

tfz, ^imsmmX'i±. 3t3SEfi#«gl 1 1 a<^)«IS4:^tf8^1 1 1 beolSmti. 
l*<03^£ft-fiatw«ffl$-^3)«fi£C-5(r%t-iKBflUfc*^ :iatcRBS$ixl> i,<7)T-(i^rV> 

. 0, ^ft-tisi 1 1 a.<7)imt.fmm^\ 1 1 hnmmti:. ^ti-^ix»ico^ 

[0421] 
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[0422] 

Jl^T-. «-B«{:*ttT^irafi-^SrA:^-ri)^tC«±. HI OTFT 1 0 9 AfcJ:t^m2 

TFTl 09C<o;^7&WSit«.itfc'5r4. C:<?5Jtft. S3CT)TFT10 9CJ±, 111 
<7)TFT1 09At3J:l^m2i7)TFTl 09B<O2^c7)^;fli:tg:Jj (j4->'lglS) Srl^Odt 
j!»t*3t5S^L^>. t*>L^*«A., ^iStC{4, H3WTFT1 0 9CSr. SlOTFTl 0 
9A*5j:t/H2<OTFT10 9Bi:Pllf, ftl>>'>{±^-iUaT03£1Kfiyj (5l->i88iE) i: L. 

[0423] 

ai2 0t:S;t.^>#tTt^l.«Wt>/jNS<, ^3cr>TFri09C(7)yEm&:t} (:tVfgjS) 
[0424] 

[0425] 
[0426] 

5 (b ) 19 4<0«B&tt«Sr^rrBfaaT*S. 
[0427] 

1 9 4 ftl^-n 2«COS«t (S« 1 0 1 aXX/ 1 0 2 ) 3t^S2i»« 
T-JiS!|!s«Sl 0 3^»E»UTV>S. SISl 0 1 t*J»t5S«l 0 2 i:<OSt|filiiiK: 

{4. ^"sm 10 3 cm*^:Enjrrs/ctf>«oi:#en*D#arj>i>iB i o-r-^'^fis i o 4 a 

tJj;y^ll2<D-f-:J'?M51 0 4B$rSWC**ra]ESfCV%&. 3i?>(C, a«10 1*}J;tX 
1 0 2tCfctt4, P®«i<OJt|Slffit<4RJt08oaiC«. -t*t-r<Xli3t«l OVfeilfl 0 

[0428] 

^rts, 02 5 (a) {±x-:J'^10 4A-104B|gIC«E3&«EPJoS<XTi>'5rV^ft}B 

(®ESiEittD*effi (yfyvtm) ) s-sutfco, 1125 (b) {47'-^'S«si 04a- 1 

[0429] 

SttilO li3J:V10 2»4. ;y5;^S«iT«SfdtS*t-CV%|,. ^^y^L. S«10 liJj:t^ 
1 0 2«?)fr^(4C:mzK5t«7)-e{4^r<, S^l 0 l*3J:l^l 0 20p^. iJ'^^<i:t>- 

[0430] 
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. m^WL 10 7. 10 acfii&msnm i m^M-ri>fiifxomx'h s . z <^m{Z7p-tx o t . 

aS^^l 9 4lC*5tt^»l<^x-^'«fl51 04Al3<tt/m2<Ox-^«S6l 04B{±, 

94X'ii. Ml<OT-:ffiffil 04At$J:l^SB2<0T-^'mffil 04B«i. t|«i5/im, 
mffi^ffi^ (^SRI) SumTBALt:*^, iittcRSfe-T. ^yttf, SMI 0 1 tSfi^ 
.1 0 21:<!OS«Od?A' y7-6cjetTffiBC»k-r'6Ck**TS&. 4^:. miO-r-^'««i 

*yt:. »l<^7*-^l|Mil0 4i3j:VIB2<0-7^-5'18ffil0 4B^)J^<4, 
[0431] 

*7t. 02 6fcSVti^tc, Pi5S«l0 1. 1 0 2t:-5-*t-f-h.ift»t4.itA:iS3K«il 0 7 
, 1 0 8{4. SV^i^SIRfft^JSJSLTtJO. #ilJt«l 07. 1 0 8Cfeft«.©IR 
«lt«-T-^'18ffi 1 0 4 A. 10 4 B(CtJ»t61i11&gi5^i-<0«ffil*«:^f6l («lfEP»0:^|S)C 
■^•thtiM i:*<Ji^4 5JK<^JK&^:-rj:dt=JglS$fi.'ri>5. i<^y;:i^>. 4Hi3Hgl 
07. 1 08fctJ{tl.®IR«M±, ^-x-^-Sffil 04A ■ 1 04 BtlASS^EpaidnaiC 

[04321 

t.f^, ifeUJll 03W4. SlJeeSSl t|5ia<7Hb-^$r$4Atrv^|>. 

ic, as^^ 1 9 4 K-hh\^\ms.m 10 3) ^-s^ojajst^Jissif i.jna*s 

•f) ^fliTtJrt^ dOjogt^StS. ^^^1 9 4cr)^2W:ift^t^>^^.Sb- 

^ T'J) r.T t J: < . ^SSjR^- 1 9 4 tClS»«i-&S*i4 i^- h«t -9^X'h -5 T t J: k \ 
[0433] 

S/c, M««tl 0 1.10 2<7)«|6]ffi±C. ^SffiSr. (iJStlEt^TJBfiltUT tJ:*-^ 
. wiOit^, S«il 0 HiItcm$ixS*1iS?iK(i, mifOT'-^IKffil 0 4At>J:lXSS 
20T-:J'Sail 04B«:S^J:ptc^«UTtJ:V\ 
[04341 

02 7 ( a ) *||*©^®ted»*»6«S^Stl*iV^T, !|S)««1 0 3*. il£^8<^:«r 
fflSrS-tSiaStC^SoJtl^T. miOT-:J'«ffil 04Atm2<^T-:5'^l 04 B 
i:OSl=®ES-EpjDt5:V^«-&iO. «-^<0il|Si«!®2:S^-n}iBBEIT-S)6. ^^t:. 122 7 ( 

T. Sp[lC0T-:J'mei 0 4Ai:lg2OT-^'««S104Bi:«0lSIk:«ESrQJSDU3t«-^ 

•»^iBl6ltt®S:5^-mBHIlTib«.. 
[04351 

w#:^ffls-s-r«>jastc»^. mff^DSriT^cittcj:'?, aja*2-SHt$-a-6it*<-C' 

%h, ■r^i?*>, 02 7 (a) C5^J:7tC, «S«ie«Jll«JST't4. 1 0 3(43tt^ 

mzmyjirz'h'o . ii^*t®i:=&s. «EepjDB#ic»4ia2 7 (b) ^ZTH-rxoiz 
imj^Lxnstfyi)^^-fi><r>x\ ^mi^mx^h. 

[04361 

S2 7 ( c ) {4. 2ts5ISfi}».litw*^*»&«^S(=*J>'^T. SBsS/i 1 0 3 Sr , 3t^WI?* 
fflSrS-fSiajK(C«li>. HKOx-^'^ffil 04Ai:3t2<0-f-.^'m«Bl 04BtcoSC 

10f-^'®B5l 04Afcm2<?)T-^'®fiil 04 Bi;<7)ia{cEPJ[rfl)tgBE. 

^^•1 9 4<Oj8a^?:^^UTV^|>. Z<DWZ7rrrXol>Z^ 2|sSISfijB)BtC*»*»S^*SST' 

J4. giJim.«ECl5tT^5^^1 9 4<?WSjfiJp?:^l:S-ti-*Ct**T'l'. OV 

mamzimm^ t y y -7*7 -y ^' k t -r s ^ t **^i8-c«>* . 

[04373 
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^^a, wsm 1 0 3«oiftffis- , 7t^e<iip^?rMt-?.iae(c»ois^, o v- 1 o o v 

[0438] 

" An=ABE2 

•C'fEajt:'#&. tea. AJ43t<Ojft«. BU;&-^. Et±ElttDSIH£S-C«>i.. 
[0439J 

Boc (T-Tn i ) - 1 
[04401 

t7t*<-5T, SS^* (Tn i ) iS^T{±5§v>^|?i^SflBi!lt'#^l'^^cfc LTt, iaS 
[0441] 

«s^^-i9 4<os!!JS:^iwOv^TiJiBB-rs. 

[0442] 

. y^■^'-->'^^5:^f-^3^w^i, raffiK^ttff^cikcio. ^-^fi^isiix^TFTo 

X - :^ fi-^*i i t^x - Sfli S: 1^ L ^ . 

[0443] 

-^-^i^i \o^<r>x-nm^msi.z5TiLtzmsit. si^or-^'mssi 04Akm2<o 

CKOatS^L^ri^fc:. SSl<OT-:^<i-^l l 0 Ai3J:I/ll20T-^^i-f«l lOB 
[0444] 

k^Sk. miWTFTl 0 9AtJj:I/m2c7)TFTl 0 9 BA<;i- VlC^: 0 . ^lOx- 
^®6S1 04Al3j:tfS52<O-r-^^l 04B«, mi<?)f-^fi#»l 1 OAiJil^ 

m2ff)Tr-'9mm&i 1 oBk-e<i-p<ti«isttk^:&. -t-L-c. i<oii«Wi. wrat2-c 

t>ISlOT-:$'m«6l 0 4 At>J:l^|g2<0r-:J'm®l 0 4 BtcfcV^Tffil^SilS (j^- 

^mflSl 04 AkS2<0-f-:J'®Bgl 04 BkO«fitlllCffla-*-|.«E**Bllro$ix«>. 
[0445] 

'd^{,Z. KSfatBtlSV^T. ^lE^i^^l 1 1 b(=Jtf 6ji5£fi^3!!*:t:^k^fSk. SS3 
<0TFT1 OgCA-'TrvtC^rO. ^ K^-f-^'^ 1 0 4 Ak^2<J5-f-^'tgffil 04 B 
k*««8E?fl«. ^nicj:'?, miOff-^lEffil 04 Akll2<^T-^'18Sl 04 Bk 

<omttig«4ovk=5r2.. dm-jio, iMiat 3*}j:tf-e-of^<r)jffl[at4CJ3i-^-c, ^ttSb 

Sfil 2 0tceiUD*i^smE<40Vk=fl:'3. ^<^^^1 94«ll^k=ir«. 
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[0446] 
[04471 

l^|8|UiEl*I«!Bt:tlB#$ni.ii:S:l»jI:U, M^V-mk<mmi:mi'C^h, -f-Ofe 
<>:07U-Atc®ffi$'a5^$-ti-|,i:^tcJS!S:5lJg*i«T-rSii:S:|J)5itT'#«.. 

[0448] 
[0449] 

^Jt. Jje^^c^a^^^i 9 4icaDiT. «^as^si 2 0 (isi<?3T-^'mffii o 

AtJj:l/m2<!0T-^'Sfiil 04B) tcMf'itc^SitSfflBIMSJll 2 1 SrRftT t J:V% 

. 03 o(i. ^$fii 2 1 t:&jLi,m-^(7)m^^i 9 AnmwmKmxhh. 

[04501 

^Jb\ C:«0ffl8!»Sfil 2 1{±, mi(0'r-:$'Wmi0 4Abm2<7>f—f'mMl 04 B 

i:ir)isi«o^ji8<o««ii 0 1 imrnmamt Ltzm^^z^^fmizm^^tin^coxh^A^. 
mso (7>m^x'iimz. s«[ i o i (r>itsmm^:iz^ K-thztizx*) . sass 121 

SSl^rV^Um3<^TFT10 9A. 10 93. 1 0 9C-«J». ^SJBl 0 3lw*J»t4 U-^ 
«S5oi^®Sr^jN$ < -Tic: t t/tX^t:. 
[0451] 

, «i«JilO3tC'f5j->'S-JR05i»«V^, -f-LT, !B5«Jil0 3t='!-OJ:^'Or'f3r>'3&«« 
et^aO. JROaiiix^cO-rSi:, !B5©JS1 0 3(7)mffi«}^^*<ffi<^:0^-1-v^. ^so 
. y-^m8S**:*cS<^(r'3^^v>. L*»U. ±ie<Oj: dtefflWSJil 2 1 2:ffliii.<5.i 
iO, !|«jBIB1 0 3t=*i{t*U-^'«85O^»Sr/h$<-r«)C:t*«T'#S. 
[04521 

[04531 
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[0454] 

tzmT^mi-l 9 4«Ofli^i:BS[SI«<ot<7)T'J)5**. :i?mtm^Tii. #^^i#SL*}J:tX 
[0455] 

it. 49—1 seS-^LTV^a. -?i 0. 03 94«!0 

l?«lHlK0l±. -03 0 iZTjk VtzmTHm^f- 19 4 O^fif El»0tC« UT , a^Sft 14 9 — 
1 5 6 $-jiJDLTIE«L3t ttOt'ibS. 
[0456] 

CCT. S^^»14 9{4^SEfi-t«81 1 1 a.tmi<r)f-^^l 0 4 AtcO^lZ^ 
^•ti^^&Thh, iJt, S^Sfil 5 0^rt-^l 1 1 ai:m2cr)T-^'^l 

^Cfi-^SSI 1 1 b tm2<0T-^'l£fiSl 0 4Bt<Omz^-ri>^^&Vi>^. ^ti, 
5 3 (moS^^f*) (4T-^'ft#«ftl 1 OAkllKOf-r^Sffil 04 A 
b<0fS(izm.'rh9^^M.Thh» tt:. 54 (*2<r«5^Sft) {4f-^« 

^1 1 0Ai:^2cOT-:J'ti«Bl 04Bttf0lSllc%^f S^SS-C'fcl.. ^^c, 
SJIl 5 5 im3ffm±m&) {i-f-^-ffi-^l 1 0Btmi<^T-:?Sffil04Ai:i0 
iat:l6^-rft»^S«T**. S^Sai 5 6 (S54<0?4?gS) iiT'-^'m^^ 

1 1 0 B fcSB2fiOT-^'1Mi 10 4 B i:tfDiat=56*-raaF4S«t!'fcS. 

[0457] 

^tmmTti. 02 IKl^^Lyii^C, ^SEfi#l81 1 1 atSlWf-^'SSil 0 
4Ai:<7)fSflt. ^3»i-^l 1 1 afcm2cO-f-^'mSil 0 4 Bk<0|§IPii:S-^L< L 
. ^<i-f«l 1 lbtmiOx-^'miB10 4Ai:Oiaflik, ^^m&l 1 lbtS5 
2«07'-:J'tKfiil 04Bi:cr)[SiiSi:$-^t< UTViS. S^SJI1490S 
«ffli:»feSfil 5 0cOl!*ffitaf?U<ti:-5T±5'5, IF^^fi 1 5 1 £OSS<St^S 
gl 5 2<^S*ffit**^L.<^r->-C<'->2.. t7^>:*<oT. 1 4 9*J itXl 5 1 

5<^^Sfi) <0Sfi<it1?±§ai 5 OisXlfl 5 2 (m6<?5S^Sfi) iO?gfi(Si: « 

[0458] 

S^Sfil 4 9c7)SgffitS^Sgl 5 0<0Sfiffi. &-i>C^«4, SiSai 5 lO^fi. 
mt^^^&l 5 2<0SESffl*«S^:S«^. ^Efi-^1 11 atfcJil 1 1 b<^(ft*< 
^iJrrSt. micOf-^mMl 0 4AfcJ;t/SS2<7)-f-:J'^l 04B(^«ttJ4, 
SSI 4 9~1 5 2tcJ:o-C. ^^-^Hl 1 1 attziil 1 1 b<o^m^meo^i:S 

[0459] 

ZtLiznLZ, 2|s||]teJ^S!T'(4, ±l£L/cJ:dlC. S^Sfil 4 9<0Sfifiiar^?gfi 
1 5 0<!OSfiffit»43¥L<=5r-:>T*J'3, S^??S1 5 lOSftffltS^Sfil 5 2<0?SJI 
ffifc*<*L<^oTv^«>c^T\ ^3Efi-f-^l 1 1 a^3t«l 1 1 b<0tl<4S!aft**^tT t 
. Sie^T-^'mSSl 04Ateil/®2<0-r-:J'^®l 0 4Bff)^ix^ixiZ^i(stli>^ 
mm<r>mtfi^L<^j:i. ttctfi^X, micr>T-^W^l0 4AtS2<^f-^^l 
04Bfc<0Som{ail (^gPSfil 2 0l=EPllD$ix«.mE) A^fSCtti^r^^ c 

<^^tf> , smn((Msimzi^nm i o 3 tcawtjn;?. i. ^ t s . 

[0460] 

iJt. 3*^5tfi}BJB"C»4. 02HcS^UfeJ:3K:, t'-^IS^ISI i OAkmiOr-^j' 
m«51 04At<OiaPSt, 1 0At^2(OT-^m^l0 4BbcO\Smt 

i^L< U. T-:J'(i^iai 1 OBk^KTJ-r-^'mSsl 04At<0iaHli:. r-rJ'm-f- 
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181 1 0BtS^2<OT-:?SfiSl 04Bt<7)|gR|t 2rl?t< LTV^?.. ZilizX*). 
[0461] 

5 3<^Sfi(ii:S^Sfil 5 6^S4ffi, $>Sv^{i. S^SSl 5 4^Sg 

[0462) 

cmcstLT, Jis^jtejesTa. ijet^ti^tw, r-^fi-ttai lOAtmi^or- 

rJ'mffil 04At<0lgIPSi:. -r-i^^I^f^l 1 0Ai:S2<0T-:^«fiSl 0 4 Bi:<?5|g|PS 
-^1 10Btlg2<0T-:J'«ffil0 4Bt<ORai^l:Sr^L<LTVM.. ZtlizX^. 9 
[0463] 

^tz , S^^fi 153~156 (Bl — m4 <iOS^SS ) tO-tit-E'iti^OSSfiS: . 
§fil4 9*iJ:ZXl 5 1 (msoS^SS) «?gfifii. *JJ:t^. S^Sfil 5 Oteit^l 
52 (meo^^gfi) iOSSfflJ:'3t):^§<-r-S.C:i:T', S^l Wx-5'Sfiil 0 4 A*5 
J:t/ll2<7)T-5'mffil 04 B<^1SfflS:J:0S^^b$-li:&c:i:**T-#*. iiit::J:0, T 

[0464] 

t.ti. ia32t=^J:dtc, 03l<?)«BittwJn;c.T. 1«lft5gfi»i 5 7$rSlft, 
SiJSaiai 5 7i:mi«r)T-^'mflgl 0 4Ai:(?D[at::fflB!)Sgl 5 85r. fflfWSSiai 5 
7 2<0T-^'m 1 0 4 B i:<?3SC«B&?&S 15 9 S:Kft/»:fll«t L-T t J: t^. 
[0465] 

ll3 3««a!J^fiiai 5 7SrigttJt^^^l 9 4<0T®iaT'S)'3, (a34«, CWJ© 
9 408!rMllX'J>«.. m3A\iZ.m-i.0^Z^ fflW^^Sffil 5 7<4. 

[0466] 

Z.(ni.o\Z. ^eUSfil 58. 1 59?:|ftftSCi:lCJ:'?, m KOf-tJ'mfiBl 04A 

1ii!j?§!fi«ai 5 7tT-^'©-t»l 1 OA, 1 I OBt*<5!l|-fl.fl|jit^.-oTV%S3ttf> 
. f'-:?mei 04At-r-^'Sfigl 04Bi:<OS<^m{ail**0Vt^:l,i;|!<O^|fflmfil[ 

[0467] 
[0468] 

123 5(i2|s:||Jfi}B®C*>*>S«77^SlCfii;e. t^fLhW^jimFi- 1 9 5<0 1 i)SI#<?)«{B&«} 
fiEz-^-r^ffiST'&O. l213 6<i^«0®rffiiaT$>'?. 113 7{i-E-<7)^[lI5S®T'*>S. i 
A:. @3 8<±. «S^i=-l 9 5<^«J^S:*-rUiBS0T-*>i>. itOiaiCS^'ti dfc. 
^195tt. S35~EI37tC*U^ffifR5r-7hy^^«t=^affliir^r*. ^fc. 03 

[0469] 

03 5tCSttJ:^C, «5^-?19 5l4. f'-^fS^ttl 1 0. JBlO^SfS^l 1 

1 a, f52«0^fi-f«l 1 1 b. ^^ilft-^1 6 1 . SI1<7)TFT1 09A, IB3<?5T 
FTl 09C. T-^'SfiBl 04. ftil^l 6 2 5-filiT^^4. 
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[0470) 

1 1 Ol=SSK$ilTV^I>. »10TFT109A<oy-hTOi. 1 1 atC 

1 6 llCjg88$ilTV^4. 
[04711 

ZtllzX D , ^S^?- 1 9 5TJ4. -r-^Sffi 104 1 6 2 1 (^fSizH^i: 

(I13 6#H5) , -eill^ioT^Suaiil 0 3<0jSjS^5rSHtS-li-T^$r?f9«k 

d(w^:->Tv>i,. uj*<^t. f-^w&ioA. )mm&ie2. axx/ztiheoma 

!S<7i^'Smi0 3lzX^xm^i& (-r^rfc-fe. ^S^SPSfil 2 0) *qBB£$as. 
10472 J 

03 7<O^iaKI2t^5^L7t<J:dlt, «S^^1 9 5T<4. HIOTFT 1 0 9 Afc^t 
jifi-^t&l 6 1 t<0[a6;^S?Sfil 2 0*»'#^&. ^rfc, i<^)fKNBSfil 2 0(4, 
T-^'Sffil 0 4i:#^j8Sil 6 2t<0[atC»r4Sfit'ab4. tti, T-stmio 
4t^je«-t*ai 1 1 ak<oraW4S^^fil 6 4**#!£t, x-rJ'StSl 0 4^7^-^' 
(i-tlgl 1 Ot<omzU'S±^&l 6 5*«U, f'-:fSffil 04k^Jifi#l&l 6 1 
b (Omzii^^S. 16 6 . 

[0473] 

^31^^ 1 95Tt4, ^m^W^l 1 1 ate, SlS^fi^l 1 1 afci-o-C 
T 1 0 9 A t , ±|£5g?^?lJ<0»:S«0m^yfJ{C*5(t2.=S-iS«<^IS 3<^TFT 1 0 9 C t 

^Eri#*aw4, i7-(>±<^mmzt5i'ri,mi<r>TFTio9Ab. ±.^^^y<r>ix 

a<09 ^-iO^-MRtCfcft l.m 3 <7)TFT109Ci: V>6 . 
[0474] 

[04751 

i-r. 36IS10 1±t=, ^v^'/l^*»^.=5:-S.^JR««SrXyN'>!/:?y:^^^^t::J:0fi!USL 
/^•^_->'^^^•^T^o^tT, ^lffl«-^l 6 1 , iailf^^ii^l 6 2 2:JgfltL, -f- 
<r>m. l5ffiK^^:Sr^T3C^:^cJ:0. TFT10 9A. 10 9Ccoy 

-h«SE^}BlSL^. acC, r9X-7CVDStcJ:Oy-MfcSK106fcUTM-fk->'J 
n^KJ-^U. $A>fc, TFTl 0 9A*Jitf 1 0 9C<0'f-v^^;H^:k*S:SB£-rSi|i 
^^sratUTxU^^^K^IiStKU, /^•:?--:^:rS:^f o/c. S/c. ^3^TFT10 9C 
<0 H l^-f >^i: 1 6 2 1 imm-htz»>Vi. l O 6 en y ^' ^ h;tt-/U 
*m-rs^v:*^<0>'''^-->'^^^T-:>3'v:. ^fc, ::<OB55, ftilSffil 6 2±<o*atKl 0 
6Sr|3IR?CSfe*LTt«8*>'5rV^ ttz, (T-^'^ffil 0 4i:^^ii^l 6 2 i: 

K\,zii •? . mSilP 1 0 6 J: & . ^-9WSi 104 -#^il«ffi 16 2 HOBPllOllE 

[0476] 

y^'iroZtV. TFT10 9A. 10 9CtfOV-xmS5fcJ:t/HH>-^ai, r-^'fi 

■^lai ioiixr/T-^^io4^nv^i>zm^Lfz, trz. ^maiosizmx-thiei 

St UT»4, |li£}BaillT^U>tt>Oi:ia|»<?>t<OSrffl^^fc. 
[04771 

04 0{4. a^«^l 9 5^(nX:hm^fm. 13 it^a**?^ 1 9 5<^yr^0m&l 2 
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[0478] 
C0479] 

1 0 4<om.mi. 'f-^'m^m i o<o«{i5[i:i3imcit=5:i.. ^ lt. cliometi. ^ra 

T/t 2<0ISI, ^a?SSl 2 OlCtt, ^fSIt 1 0*>/J>-r-5'18fl61 0 

[04801 

at. »iiat3lc*5V^T. ^©1^1 1 1 b{:*ti-*^fim#*«3!->'i:=SrSfc, S3 
C75TFT1 0 9C3&*5f>'i:'5:'). ■f-rJ'tiifiil 04 tftJimffil 6 2 
ixCiO. T-:?1gffil04<:0«fii«^tii1Sffil6 2<OS{atl?U<^rO. ■f-:f^l 
0 4i:i^il«ffil 6 2i:<ora«fltta3l«OVi:^r|,. oiO, ^S^Sl 2 OtcEpanS 

[0481] 

iz\m.mm-tzbiz^i>. vfzt^-^x. m'^mi 0 3\>zmKLtziimti^^m^n\:ML\^ 

mi§-^zim^fihZhi:mstL. y^^^^J-^^^WK-^h. ^cotitf). iXcoyu-M^lz 

mwii:m!^^hk.^i,zm!^m&ti^isrF-thztiW}±x'^h. STt, h (ss 

mmr^irimmizmm-ti z ttfix-^ s . 

[0482] 

tti. isi^nrnwrmizxtiix. ^-i&itizx*}2n^(omm^mmz^^i,zb.tfi 

) X'mxmrri>^l,Zit'<^, =&TFT<7):t>'l^f5IS:2fg«lR-r&Ci:*r^figC^:l). U 

9 5«. 5IJSJB®51C*'*>«.«5^^ 1 9 4J: OtTFT<oa*<il'^^V\ CKOf^tf!), 
[0483] 

[aaiioMffl^figtt] 

[0484] 
[0485] 

[03] ±!ea^>'\*^>>K7)#ffiisi»0T'*>&. 

[04] *568flO— |li6JB®l::*»*^&^^'«^^^l'l-±5ttl>. ^m^comfmS.k.^(7it 



(73) 



4$^200&-343697(P200&-343697A) 



[06] 06 (a) «mE«EP^JDttltCJ3^t«>±iea^^^^•^-y^^OBf!i^T•^>0, ®6<b){4 

h. 

[083 «.affimJS<O^T;U0T$>S. 

[093 3U::^r'J<y^'r;u-ffl, tiXl/, ^^^^(0-^m&miz}il'ri>Smit<7)j<A~ 
XA«-^tUPH0T*6. 

[0103 ^i-f -7:J'ffic0fi}JS^-r/U ( o-/ h"?— ^'^-f/P) TftS. 
[ 011 3 A- h- y fflC0«IJS^ T^l't'ft «. . 

[0133 ^'DXV/Ui^g >'<OffiJt5r^^-f«5*:0T"A6. 

[ 014 3 mSk-^A 9 ux.-7)Vi^ 3 >'<0«JS«:SH"«^rfc h . 
[0153 'Jj!-hot.y^'fKS1B«O^a0t'*S. 

[0163 *^H^<o— iiJSjgffifc*»*»i>^s^''^^-/H!or^'-f-f T"-? h y izfH^ 
«o^iiiSfS0rS)S. 

[0173 *^HJco— ^S6SJ®{:*»*^SS^>'NM-/U<?5«JB&llfffi0i5il^^lllB0'r'$>l) .. 
[0183 2|c|6B3<0— |lttJ^®tC*»3&»l>tC J: hWj^U^il^ffyimi:jrrr^^mX'f)i>. 
[0193 :*cf6D^co— |IS6J^®fc*>*»&a5^'''«^-/l'<iO«lB&BT®0fc J:t/imiHlK0T'25S . 

[0223 *3%HJW— ||ifiJg®C*>*^6^5V^;t-;l^<?5«in&1S^2:5^-f1K®^0"C'35S . 

[0233 *«BB<o— ii«eBffiit-3{>»*»«>a^-'<jt»/i^fflffia»0"r*«, 
[ 024 3 nsfej^® ec:*»*>i>^^/ N'^wKD^[i]SS0r*> s . 

[0253 02 5 ( a ) {4*J%B^<0— IIMJ^®tw*»*»|.«^'C;t^/UcD«E*lWtin^tnSC*J{t 
Sllfffi0-C*>'), 02 5 (b)(4. JE-<O^-''?*;KO«EEeUn^^CJ3»tSBfH0'Cft5 

[0263 3lEj6B3<o— ||l«}^®t:*»*»i>^S^"'^'«''KCi3tt6. 1Sffi*Jj;tfffiiMS«<^iES5-|}i 

[0273 02 7 (a) Ji, *%bj<7)— ||i£}^®c*»*''i)*Si'N';t';l^<o®E*9itott^l=*5 
»tS««<ol2ia]«S®Sr5^-rBlr®0T?fc'?, 02 7 ( b ) «. -^-W^St/N'^l^yUiOtBJEEHliD* 

mizi5i,f:s>mn<omm^^i:7P-rmm^x'f)'o. 027 (c) ^<73Wrt/^^-n^^s. 
[0283 ^^(o—mtmmzi}^i}^hm7f:^'<^-n^<ox^ti^i^. teii^-eco^^'N*^- 

M::fc{tl>m{a«®2:5rriSJB0T'S>l> . 

[0293 *J|B8<0— l3fiJ^HI^^*»*»?>«5^>'''*'^t=*5^t6. «-^^-9«'^<'3A^J<i#2r 
[0303 02 3lc5ttn:g*>'N'^wUClD;tT. «WS4S:lfttt6*&^'O^iaK0T'ftl. 
. [0313 03OH5^Lt^^"«^-/l'tC*5V^T, $^.tCS^Sfi«rlDi/iii^<O#fliiIlI»0 

[0323 *«OH<0— |ltt)^aSt::3&»*»?>«5^'«^-'K^^iaKB"C*& • 
[0343 2t:i%B^<73— sii6}gi;ic*'j&»s^5^'''«^wwwie^^£^-rBicB0T-*bs 

[0353 *«0B(0— iete)B®lc*'*»*a*'''«^»/K^>«TOffiaS-^^-f -T^ffiST** . 
[ 036 3 *^B^£O-|IS6Je.flStc*>*»S^^'''«^^^l'<^»l'^fii*5r^-r8iica0T'ifi l> . 
[ 037 3 *5%H^<O-^SgJBSSl-*»A»SaS^>''«^-;UO^ia880T-ftS . 
[0383 *%B^<0— 5IJ£J^®tC*^*»6a*>'^^«/KO«iE»0'C'*l. . 
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[0391 US 5iZ7jkLtz^mJ-<^^/Ucr>iiSi(7)m&mi:7rrrW(mmX'$}i>, 
[??#<^ltt«!B] " 
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